JUNE, 1954 


f 
i 
AUT E Of 
| 
| 
| 
ICAL 
| 
| 
| 
i 
} 
i 
| 
=. 
— 


Expanded test facilities help 


meet steadily increasing demand for 


Sund dc d Dri 
undstrand Constant Speed Drives... 
— 
Vol. 1 
24-hour, 7-day-a-week operation provides uninterrupted life testing Increased number of test stands permits simultaneous scheduling of } 
of Sundstrand Constant Speed Drives on a simulated operational cycle. experimental work and production testing. Scope of work necessitated 
Extensive equipment permits duplication of airplane systems’ characteristics. installation of synchronous motors and dynamometers up to 200 hp. 
IAS 
IAS 
be 
14,700 square feet of floor space houses the expanded department, said by aircraft authorities t IAS 
a be the most complete constant speed drive testing facility in the world. 


Answering the steadily increasing demand for constant speed drives, 


Sundstrand Aviation is now completing the reorganization and amplifica- 
tion of its research, development, and testing facilities. Over $1,000,000 


Master panel makes possible visual, accurate, 
remote control. The operator can parallel has been invested in equipment alone to provide sensitive, specialized 
simultaneously the alternators driven by any : . ee ’ 

af dives. apparatus for run-in tests and experimental work. Call on us and ou! 


expanded facilities for help in solving your a-c power generation problems: 


Division of Sundstrand Machine Tool Company, ROCKFORD, ILLINOIS * Western District Office: Hawthorne, Californic 


NCTDA | 
Lina 
BE 
| a 


eronautical 
ngineering 
Vol. 13 — No. 6 re E W | E Ww 


June, 1954 


¢ Oo N T E N T S 


Optimization of Power-Plant and Airplane Performance—A 


Robert L. Hall 42 
Practical Considerations in the Optimization of Airplane and Engine 


Propulsion Requirements for Navy Jet Fighters 


Suggested Supersonic Design Considerations............. R. J. Woods 46 

ted | The Best Use of the Energy from a Turbine Engine for Aircraft Pro- 
Optimization of Airplane and Engine Performance.........E. F. Pierce 52 


Optimization Studies on Propulsion Systems for High-Speed Aircraft. . . 


The Flight-Test Organization.................. F. E. Christofferson 62 


Operational Economics of Scheduled Helicopter Transportation 


ives, 
_ Cover—This convertiplane, the XV-1, is the first military aircraft of this 
fica: type ever developed in the United States and is the first convertiplane in 
), 000 the world to utilize the principle of pressure jets and high-disc loading. 
lized The aircraft is the joint development of the USAF's Air Research and 
Development Command, the U.S. Army's Transportation Corps, and 
our McDonnell Aircraft Corporation. An extensive research program 
oms! leading to its first flight includes ground testing, instrumentation for the 
development of flight-test data, and preflight test work. A full-scale 
( model of the XV-1 has been placed in a wind tunnel to test aerodynamic 

characteristics. 
Published Monthly by the 
Institute of the Aeronautical Sciences, Inc. 
ornic 


2 East 64th Street, New York 21, N.Y. 


Western Office: 7660 Beverly Bivd., Los Angeles 36, Calif. 


} | 

| 


AERONAUTICAL ENGINEERING REVIEW—JUNE, 1954 


Instruments by 


Weston Model 1151 
COURSE INDICATOR 
— a combination Cross 
Pointer — Course Selector — 
Pictorial Heading—Ambigu- 
ity and Deviation Indicator. 
234” dial opening. 


Oc. on Rance 


RIM 


o7 
+ 


Communications instruments 
Special purpose instruments 


own 
re) 


VE 


3 


4 
J 
di 
“4 of 
COURSE » 
p< 
GLIDE 
SLOPE 
tc 
T 
0 ‘ e 
avigation instruments 
ry a 4 
Ss 


1.A.S. News Notes 


June 1954 


MINTA MARTIN AERONAUTICAL FUND TO AID STUDENTS 


Inan action approved by Glenn L. Martin andthe Supreme Court of New 
York State, the Council of the Institute of the Aeronautical Sciences has re- 
distributed the assets of the original Minta Martin Aeronautical Endowment 
Fund and established what will be known in the future as the Minta Martin 
Aeronautical Student Fund of the Institute. The income from this capital fund 
of $250,000 will be used in support of LAS Student Branch activities and to 
provide financial aid for lecturers, student competitions, the distribution of 
scientific information, etc. An Advisory Board, consisting of Mr. Martin, 
T. P. Wright, and the President and Director of the Institute, has been ap- 
pointed to approve the administration of the Fund's earnings. 


In 1942, Glenn L. Martin established the original Fund in honor of his 
mother for the expressed purpose of setting up certain aeronautical labora- 
tories at the Guggenheim-donated property at Sands Point, L. I. Subsequent 
events made it impractical to complete this project, and the invested Fund 
of $500,000 was held pending some future suitable disposition. 


That disposition has now been made and the total fund distributed in 
accordance with the wishes of Mr. Martin and the Institute Council. In addi- 
tion to the $250, 000 provided for the Minta Martin Aeronautical Student Fund, 
the assets of the original endowment have been distributed as follows: 


$50,000 -- Jerome C. Hunsaker Professorship of Aeronautics, 
Massachusetts Institute of Technology, to provide for 
the Minta Martin Aeronautical Lectures. 


$75,000 -- Washington College, Chestertown, Md., to assist in 
the completion of the Minta Martin Women's Dormitory. 
$339,215 -- University of Maryland, to augment the Minta Martin 


Aeronautical Research Foundation of the Glenn L. Mar- 
tin Institute of Technology. 


Mr. Martinapproved a planfor The Glenn L, Martin Company to donate 
$1,700,000 to the University of Maryland in 1944 and an additional $800,000 
for 1946, making a total of $2,500,000 available to establish The Glenn L. 
Martin Institute of Technology, with several additional millions being fur- 
nished by the State of Maryland for the completion of the plant. The facili- 
ties include a wind tunnel and a fine aeronautical school as well as all the 
technological arts. The establishment of the Minta Martin Aeronautical 
Student Fund of the IAS creates another instrument through which the ideals 
and wishes of Glenn Martin and his mother will benefit aeronautical students 
2ll over the country for years to come. 


Further information on the Student Fund activities will be announced 
shortly after a program has been worked out. 
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1.A.S. News Notes (con’t.) 


NEW IAS CORPORATE MEMBER 


Stanley Aviation Corporation, Buffalo Municipal Airport, Buffalo, New York 


NECROLOGY 


Major General Oliver P. Echols, USAF, (Ret.), FIAS, President, Northrop 
Aircraft, Inc., May 15. 
Herbert Olden, MIAS, Managing Editor of Aviation Age, May 3. 


KK OK 


NATIONAL MEETINGS CALENDAR 


June 21-24 Annual Summer Meeting, IAS Building, 7660 Beverly Blvd., 
Los Angeles, California 

Aug. 9-11 Turbine Powered Air Transportation Meeting, Seattle, Wash. 

Dec. 17 Eighteenth Wright Brothers Lecture, Washington, D. C. 


KOK KK 


CALENDAR OF SECTION MEETINGS 


June 10--Los Angeles Section: IAS Building. Specialist Meeting, 7:30 p.m. 
"Extension of Power Spectro Methods of Generalized Harmonic 
Analysisand Applicationto Aircraft Problems" by Bernard Mazel- 
sky, Lockheed Aircraft Corporation. 

June 10--San Diego Section: IAS Building. Technical Meeting, 7:45 p.m. 
"Sound Suppression inAircraft Test peeves” by: R.J. Koenig, 
Chief Technical Engineer, Kittell-Lacy, Inc. 

June 12--Hampton Roads Section: Field trip to Norfolk Naval Base, Va. 
Dockside inspection of U.S.S. ''Coral Sea" scheduled. 

June 16--Seattle Section: Sand Point Naval Air Station, Washington. Social 
Hour, 6:00 p.m.; Dinner, 7:00 p.m.; Meeting, 8:00 p.m, ''Air- 
craft Turbine Engines!' by D. J. Downey, Power Plant Staff, Boe- 
ing Aircraft Company. 

June 25--San Diego Section: IAS Building. Social Hour, 6:30 p.m. ; Dinner, 
7:00 p.m. Speaker, Abe Silverstein, Lewis Flight Propulsion 
Laboratory, NACA, Title of talk unknown at press time. (Date 
of this Dinner Meeting subject to change. ) 

June 25-- Texas Section: Officers Club, Naval Air Station, Dallas, Social 
and Dance, 7:45 p.m, 
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IAS News 


Ninth Annual Flight 
Propulsion Meeting 


Dr. D. P. Barnard, Deputy Assistant Secretary of Defense, 
Discusses Research and Development Program at Cleveland 


poe: GATHERINGS are valuable for the interchange of information and ideas on 
the firing line of research and development.’ With this opening remark, Dr. 
Daniel P. Barnard, Deputy Assistant Secretary of Defense for Research and Develop- 
ment, addressed some interesting ‘‘obser- = 
vations, as a newcomer to the Washing- U 
ton scene,’’ to a large dinner audience of you would all agree that an active pro- 
Institute members at Cleveland on gram is mandatory. However, there 
March 12. would be considerable differences of 
The occasion marked the close of the opinion as to the amount necessary. 
Institute’s Ninth Annual Flight Propul- There would also be many ideas about 
sion Meeting and climaxed a day of the management and conduct of the pro- 
highly successful, security-closed techni- gram. 
cal sessions attended by nearly 600 per- “Let us look at the current research 
sons. and development program. As you 
After outlining the problems con- well know, research and development is 
fronting the nation with regard to an primarily scientific and technical man 
adequate continental defense system, power; it is specialized laboratories; it 
Dr. Barnard continued: “‘With such an is thousands of individual tasks. Our 
audience as this one, it is hardly neces- military research and development pro- 
sary to dwell on the need for military re- gram is too vast in scope to discuss it in 


(Left) Technical Sessions’ speakers and chairmen. 


tie: 4. 
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A Record of People 
of Interest to Institute Members i. 


and Events 


Dr. D. P. Barnard 


terms of the individual projects, or the 
skilled scientists, or the facilities. In 
dealing with this vast program we use 
‘dollars’ as the common denominator. 
“The recent Economic Report of the 
President to the Congress shows that 
total national expenditure for research 
and development is about 4 billion dol- 
lars from all sources... . About half 
the national total is being devoted to 
military programs, including, of course, 


(Right) Dinner in the ballroom of the Hotel Carter. 
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military-related atomic energy pro- 
grams. 

“Now, while the defense effort needs 
all possible research and development, 
we cannot monopolize the nation’s 
entire research and development capac- 
ity. We cannot impoverish the indus- 
trial and civilian economy that must, in 
the last analysis, support all the defense 
effort. It is doubtful that higher than 
present military research and develop- 
ment levels could be maintained with- 
out damage to the essential civilian 
economy. It is also doubtful that a 
much lower level of effort would be wise 
in the face of the threat to our national 
survival. 

“Dollarwise we are now spending 
more money on military research and 
development than at any time before in 
our history. The direct expenditures 
will be about 1.3 billion dollars this 
fiscal year. These funds finance some 
8,000 separate identifiable projects. 
Since modern war is total war, our 
range of interest is extremely broad... . 
For example, there is effort toward 
maintaining food flavors and nourishing 
values under conditions of very long 
storage; there are guided-missile sys- 
tems such as NIKE. We have projects 
on specialized clothing for the tropics 
and the arctic, and we have supersonic 
interceptors. There are armored vests, 
and there are radars. In size these 
range from a few thousand dollars for 
research tasks to many millions each for 
the complex missile systems. 

“During the years 1947 to 1950, the 
amount spent averaged about 500 mil- 
lion dollars annually; so the present 
level is about two and a half times that 
during the years just prior to the Korean 
war.... 

“The new budget submitted to Con- 
gress for fiscal year 1955 reduces the re- 
search and development appropriation 
tequests by about 7 per cent. Under 
the present world conditions, with little 
prospect for improvement, we must get 
substantially more defense value from 
this lower cost to the taxpayer. We be- 
lieve that this can be done, and 
we plan to achieve it by more effective 
management of research and develop- 
ment through our new organizational 
structure.” 

Dr. Barnard continued his address 
with an interesting description of this 
new organizational structure in the 
Department of Defense and concluded 
by saying, ‘‘In peacetime, one important 
objective of the Defense establishment 
is to keep us out of war. Research and 
development must continuously  pro- 
vide the ‘know-how’ that will make this 
possible.”’ 

Arrangements for the Ninth Flight 
Propulsion Meeting were carried out, as 
usual, by the Cleveland-Akron Section 
of the Institute. All credit for the 
success of this meeting goes to the local 
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members of the various program com- 
mittees, the NACA, and the personnel of 
Air Procurement District of the USAF, 
who handled the security details. 

The reception and displays, sponsored 
by local manufacturers of the Cleveland 
area, were additional and appreciated 
features of the meeting. Hosts for the 
reception included: American Steel and 
Wire Company, Cleveland Pneumatic 
Tool Company, Eaton Manufacturing 
Company, General Electric Company, 
General Tire & Rubber Company, The 
B. F. Goodrich Company, Goodyear 
Aircraft Company, Jack & Heintz, Inc., 
Romec Division of Lear Incorporated, 
Steel Improvement & Forge Company, 
and Thompson Products, Inc. 

The informative and interesting dis- 
plays set up in the Hotel Carter by eight 
of these companies are pictured on the 
opposite page. 


Ryan Becomes IAS Corporate 
Member 


Ryan Aerondutical Company, of 
San Diego, which was incorporated on 
June 5, 1931, has rejoined the Institute 
of the Aeronautical Sciences as a Cor- 
porate Member. 

T. Claude Ryan, President and 
Founder of the company, first established 
a commercial aviation business in San 
Diego in the fall of 1922. Three years 
later, Ryan Airlines, Inc., began the 
first year-round regularly scheduled 
passenger service in the United States, 
operating between San Diego and Los 
Angeles. Within a short time, the 
company branched out into aircraft 
design and production and became the 
first volume manufacturer of mono- 
planes in this country. The most 
famous of the early Ryan planes is 
Charles A. Lindbergh’s ‘‘Spirit of St. 
Louis,’ a modified Ryan Brougham. 

In the mid-1930’s, Ryan designed and 
manufactured the S-T, a low-wing metal 
trainer. By the late 1930’s, Ryan be- 
gan the manufacture of more than 1,000 
aircraft of the S-T series for the U.S. 
Army Air Force, the U.S. Navy, and 
various foreign countries. Some 14,000 
wartime pilots received their primary 
instruction in these Ryan trainers. 

Just prior to World War II, Ryan be- 
gan to produce a wide variety of spe- 
cialized aeronautical products, includ- 
ing aircraft-engine exhaust systems and 
air-frame components. 

About 1943, Ryan undertook the 
design and development of a new fighter 
that combined for the first time a re- 
ciprocating engine and a jet power 
plant. This aircraft, known as the 
FR-1 Fireball, went into volume pro- 
duction for the U.S. Navy. 

After World War II, Ryan acquired 
all rights to the Navion, a four-place 
all-metal executive airplane. More 
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than 1,000 Ryan Navions have been 
built for commercial use and for the 
U.S. Army Field Forces. 

Currently, the Ryan Firebee jet- 
propelled pilotless target plane is in 
production, as are high-temperature 
components for jet, piston, and rocket 
engines, air-frame assemblies, external 
fuel tanks, and air-borne electronic 
components. The company is now 
working on a new jet aircraft of its own 
design. 


Institute of Air Flight Structures’ 
Advisory Council Formed 


Grover Loening, IAS Fellow, Bene- 
factor, and Founder Member, Aeronau- 
tical Consultant, has been appointed 
Chairman of the Advisory Council of 
the recently established Institute of 
Air Flight Structures by the Trustees 
of Columbia University. 

Serving with Mr. Loening on the 
Council are: Preston R. Bassett, IAS 
Honorary Fellow and Founder Mem- 
ber, President of Sperry Gyroscope 
Company, Division of The Sperry 
Corporation; Dr. Hugh L. Dryden, IAS 
Honorary Fellow, Honorary Member, 
and Founder Member, Director of 
NACA; Major Lester D. Gardner, 
IAS Fellow, Benefactor, and Founder 
Member, Founder of the Institute of 
the Aeronautical Sciences; Harry F. 
Guggenheim, IAS Honorary Member, 
Member, Benefactor, and Founder 
Member, President of The Daniel and 
Florence Guggenheim Foundation; Roy 
A. Hunt, Chairman, Executive Com- 
mittee, Aluminum Company of Ameri- 
ca; Francis §S. Murphy, Chairman, 
Connecticut Aeronautics Commission; 
George B. Pegram, IAS Associate 
Fellow and Founder Member, Vice- 
President Emeritus and Special Advisor 
to the President, Columbia University; 
Leon H. Swirbul, President, Grumman 
Aircraft Engineering Corporation; and 
G. Edward Pendray, Senior Partner, 
Pendray and Company. 

The Institute of Air Flight Structures, 
supported by the Guggenheim Founda- 
tion, will serve as a national education 
and research center for the study of air 
flight structures, particularly in the 
supersonic range of jet- and rocket- 
powered aircraft and guided missiles. 
It is now being organized within the 
Columbia University Engineering Cen- 
ter. 


Nine IAS Corporate Members 
Back Procurement Course at 
Fordham University 


An Aircraft Buyers’ course, spon- 
sored by nine Corporate Members of the 
Institute of the Aeronautical Sciences, 
was initiated last February at Fordham 
University. This is an intensive 3- 
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week course that studies the various 
problems associated with aircraft pro- 
curement. It was repeated five times 
during Fordham’s past Spring Semester 
and will be continued during the 1954- 
1955 academic year. 

Patterned after a similar one begun 
several years ago at the University 
of California at Los Angeles, the course 
follows the case-study method used by 
Harvard University’s Graduate School 
of Business Administration. The cases 
employed in this seminar-type course 
are the same ones that form the basis 
of the UCLA course. 

The nine IAS Corporate Members 
behind this Fordham University venture 
are: Bell Aircraft Corporation; Ben- 
dix Aviation Corporation; Fairchild 
Engine and Airplane Corporation; The 
Goodyear Tire & Rubber Company’s 
Goodyear Aircraft Corporation; Grum- 
man Aircraft Engineering Corporation; 
The Glenn L. Martin Company; Pratt 
& Whitney Aircraft Division of United 
Aircraft Corporation; Republic Avia- 
tion Corporation; and Thompson Prod- 
ucts, Inc. 


Norwich University Names 
Aviation Advisory Board 


Norwich University, of Northfield, 
Vt., at which a Department of Aviation 
was recently established, has named an 
Aviation Advisory Board. This board 
acts in an advisory capacity in the de- 
velopment and programming of this new 
department. 

Among those persons appointed to 
the Aviation Advisory Board are four 
IAS members. These are: Dr. Leslie 
A. Bryan, MIAS, Director, Institute of 
Aviation, University of Illinois; Joseph 
T. Geuting, Jr., AMIAS, Manager, 
Utility Airplane Council, Aircraft In- 
dustries Association of America, Inc.; 
Charles S. (Casey) Jones, AFIAS, Pres- 
ident, Academy of Aeronautics; and 
Wayne W. Parrish, AMIAS, Editor and 
Publisher, American Aviation Publica- 
tions, Inc. 


SAE Wright Brothers Award 


M. Zbyslaw Ciolkosz, AFIAS, and 
Donald N. Meyers, MIAS, of Piasecki 
Helicopter Corporation, are the recipi- 
ents of the Society of Automotive En- 
gineers’ Wright Brothers Award for 
1953. The presentation of this award 
was made to them at the SAE Aero- 
nautic Meeting dinner on April 15. 
Each recipient received a bronze medal, 
a certificate, and an honorarium. 

The award was presented to the 
Messrs. Ciolkosz and Meyers for their 
joint paper on “Matching the Charac- 
teristics of Helicopters and Shaft-Tur- 
bines.”” In this paper, which was de- 
livered at the 1953 SAE Annual Meet- 


ing, the authors give evidence to show 
that the shaft-turbine is a superior heli- 
copter power plant for many applica- 
tions. 

Mr. Ciolkosz is Chief Development 
Design Engineer for Piasecki’s Prelim- 
inary Design Division. Mr. Meyers is 
Chief of that division. 


International Geophysical Year 
Program; IAS Members Named 
to U.S. Committee 


An International Geophysical Year 
program to gather geophysical data in 
synoptic form is now being planned for 
1957 and 1958. Recognizing the global 
nature of geophysical phenomena, 28 
nations had indicated by last April their 
intentions of participating in the IGY 
program. 

This proposed international effort for 
1957 and 1958 will surpass in scope, in- 
tensity, and geographical coverage the 
two previous projects of a similar type. 
(These earlier ones were held in 1882 and 
1883 and in 1932 and 1933.) This forth- 
coming IGY program is scheduled to 
cover the Arctic and Antarctic regions as 
well as the major land and sea masses of 
the earth. In all, ten fields will be under 
study, viz.; solar activity, longitude and 
latitude, glaciology, oceanography, me- 
teorology, geomagnetism, aurora and 
airglow, ionospheric physics, cosmic 
rays, and upper atmosphere rocket stud- 
ies. 

The international coordination of this 
research program is being handled by 
the Special Committee for the IGY, set 
up by the International Council of Sci- 
entific Unions. The U.S. portion of the 
program is being prepared by the U.S. 
National Committee for the IGY, es 
tablished by the National Academy of 
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Sciences—National Research Council in 
response to an ICSU request. 

Joseph Kaplan, AFIAS, Professor of 
Physics, University of California at Los 
Angeles, has been named Chairman of 
the U.S. National Committee. In- 
cluded among the members of this com- 
mittee are two other IAS members: 
Lyman J. Briggs, FIAS, Director Emeri- 
tus, National Bureau of Standards, and 
F. W. Reichelderfer, IAS Honorary 
Member and Fellow, Chief, U.S 
Weather Bureau. 


1953 Safety Contest Winners 


The winners of the Aeronautical In- 
dustries Section of the 1953 Safety Con 
test, sponsored by the National Safety 
Council, were announced recently. The 
contestants—there were 30 of them 
were divided into Group A and Group 
B. 

The first-, second-, and third-place 
winners of Group A are: Douglas Air- 
craft Company, Inc., Santa Monica 
Calif., with a frequency rate of 0.74 
North American Aviation, Inc., Dow 
ney, Calif., with a frequency rate of 

.206; and Lockheed Aircraft Corpora- 
tion’s Georgia Division, Marietta, Ga., 
with a frequency rate of 1.208. 

In Group B, the following companies 
came out in the first three places: Oliver 
Corporation, Battle Creek, Mich., with 
a frequency rate of 0.84; The Garrett 
Corporation’s AiResearch Manufactur 
ing Company Division, Los Angeles, 
Calif., with a 1.34 frequency rate; and 
Solar Aircraft Company, Des Moines, 
Iowa, with a frequency rate of 2.12. 

During 1953, the 30 competing com 
panies put in a total of 647,293,000 man- 
hours of work, which represents a 4 per 
cent increase over the previous year. 


Necrology 
H. V. Wright 


Harold Victor (Bob) Wright, MIAS, 
Managing Director of Bristol Aeroplane 
Engines (Eastern) Limited, died sud- 
denly last March at his home in Raw- 
don, Quebec, Canada. 

Mr. Wright spent his early life in 
Bristol, England, where he was born 
on November 19, 1899. He attended 
Dr. Bell’s Church of England School in 
Bristol from 1907 to 1914. In the latter 
year, he became an Engineering Ap- 
prentice with the Bristol locomotive en- 
gineering firm of Peckitt & Sons. He 
left there in 1923 to join Bristol Aero- 
plane Company as an Engine Mechanic 
and Service Representative. 


In May of 1929, he emigrated to 
Montreal, Quebec, Canada, and became 
affiliated with Canadian Wright Ltd. 
Over the next 21-year period, he served 
successively as Plant Superintendent, 
Works and Service Manager, and Presi- 
dent. When Canadian Wright was 
taken over by The Bristol Aeroplane 
Company of Canada in July of 1950 and 
was renamed Bristol Aeroplane Engines 
(Eastern), Mr. Wright went along, be- 
coming its Managing Director. 

Mr. Wright is survived by his 
widow, Ada, a son, Peter, and a daugh- 
ter, Marie. 
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IAS NEWS 


News of Members 


»Brigadier General Milton W. Arnold 
(AF), Vice-President—Operations 
and Engineering, Air Transport As- 
sociation of America, has been ap- 
pointed Chairman of the VORTAC 
Evaluation Committee of the Air 
Navigation Development Board. The 
VORTAC Committee was formed to 
evaluate the two systems of short 
distance air navigation: the VOR 
DME and the TACAN systems. 
The committee has been directed to 
complete its work and present its final 
report by July 31, 1954. 


» Henry Konet (M) has formed Konet 
Company, a consulting engineering 
firm specializing in gyroscopes, in- 
strumentation, and controls. The 
company is located at 101 N. Franklin 
Turnpike, Hohokus, N.J. Mr. Konet 
was formerly Chief Engineer of Me- 
chanical Instruments, Eclipse- Pioneer 
Division, Bendix Aviation Corpora- 
tion. 


» O. T. Kreusser (AF), Assistant to 
the General Manager, Allison Divi- 
sion, General Motors Corporation, 
retired on April 30. Mr. Kreusser 
designed and supervised the building 
of Allison’s new product and engineer- 
ing exhibit, the POWERAMA. 


>» Dr. Hans W. Liepmann (F), Pro- 
fessor of Aeronautics, California In- 
stitute of Technology, accepted an in- 
vitation from the University of Wash- 
ington to become the first Walker- 
Ames Lecturer to the University’s 
Department of Aeronautical Engineer- 
ing. In this capacity, Dr. Liepmann 
delivered a series of lectures at the 
University of Washington from May 
10 to June 4. The topics on which he 
spoke were: ‘‘Experimental Investi- 
gation of Problems in Engineering”’ 
and ‘‘Modern Problems of Fluid Me- 
chanics.” 

>» Dr. Burt L. Newkirk (AF), Pro- 
fessor Emeritus, Aeronautical En- 
gineering, Rensselaer Polytechnic In- 
stitute, has been authorized by 
ARDC’s Wright Air Development 
Center to continue his experimental 
study of oil-film whirl. This is the 
second extension of the contract that 
has been made since Dr. Newkirk 
began work on this project in April of 
1951. The new phase of the research 
project continues to October 12 of 
this year. 

> Mundy I. Peale (AM), President, 
Republic Aviation Corporation, has 
been named to the Hoover Commis- 
sion’s Task Force on Procurement. 
This group is studying ways of im- 
proving defense procurement, includ- 
ing inspection of contract perform- 


ances, changes in contracts, financ- 
ing of contracts, and pricing. 

> John L. Senior, Jr. (M) has resigned 
from his position as Chairman of the 
Board, New York Airways, Inc. 

> Dr. Hector R. Skifter (M), Pres- 
ident, Airborne Instruments Labora- 
tory, Inc., has been appointed part- 
time Consultant to the recently re- 
organized Air Navigation Develop- 
ment Board. Colonel J. Francis Tay- 
lor, USAF, is the AN DB Director. 

> Milton Denman Van Dyke (TM), 
Aeronautical Research Scientist, Ames 
Aeronautical Laboratory, NACA, has 
been awarded a 1-year postdoctoral 
fellowship by the National Science 
Foundation. Dr. Van Dyke’s fellow- 
ship is for advanced study and re- 
search in engineering during the 
1954-1955 academic year and is to be 
accomplished at any accredited non- 
profit education institution of higher 
learning of his choice either in the 
United States or abroad. The fellow- 
ship carries with it a stipend of $3,400 
with additional allowances for depend- 
ents, tuition, and other normal ex- 
penses. In all, 79 fellowships for 
work in the natural sciences were 
granted. 


Members on the Move 


The purpose of this section is to pro- 
vide information concerning the latest 
affiliations of [ASmembers. All members 
are, therefore, urged to notify the News 
Editor of changes as soon as they occur. 


Dr. Stanley U. Benscoter (AF), Aero- 
physics Specialist ‘‘A,’’ Aerophysics De- 
velopment Corporation. Formerly, Re- 
search Associate, California Institute of 
Technology. 

Captain Robert V. Brulle, USAF (TM), 
Instructor, Aerodynamics Department, 
USAF Institute of Technology, Wright- 
Patterson AFB, Ohio. Formerly, Wea- 
pon System Officer, Fighter Section, 
Wright Air Development Center, Wright- 
Patterson AFB, Ohio. 

Gilbert Buitron (M), Design Engineer, 
Magnesium Company of America.  For- 
merly, Product Test Engineer, Ford Aircraft 
Engine Division, Ford Motor Company. 

Harm Buning (TM), Assistant Pro- 
fessor of Aeronautical Engineering, Oregon 
State College. Formerly, Research As- 
sociate, Engineering Research Institute, 
University of Michigan. 

Rene Bussiere (M), Project Engineer, 
Controls and Accessories—Turboprop En- 
gines, Wright Aeronautical Division, Cur- 
tiss-Wright Corporation. Formerly, Proj- 
ect Engineer, Advanced Engine Design, 
Wright Aeronautical Division, Curtiss- 
Wright. 

F. A. Cleveland (M), Bomber Depart- 
ment Manager, California Division, Lock- 
heed Aircraft Corporation. Formerly, 
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Walter H. Dickman, AMIAS, Cofounder 
and formerly Chief Sales Engineer, Mineola 
Aircraft Engineering Company, recently 
formed Waldick Engineering Company to 
represent on the East Coast manufacturers of 
aviation and industrial products. The organ- 
ization, located in Garden City, L.I., N.Y., is 
specializing in sales representation of air- 
craft components, accessories, and main- 
tenance materials. 


Bomber Group’ Engineer, 
Design Division, Lockheed. 

George J. Clingman (M), Supervisor, 
POWERAMA (a new product and en- 
gineering exhibit), Allison Division, Gen- 
eral Motors Corporation. Formerly, As- 
sistant Supervisor, Aircraft Power Plant 
Technical Training School, Allison Divi- 
sion, G.M.C. 

Philip A. Colman (F), Chief Preliminary 
Design Engineer, California Division, Lock- 
heed Aircraft Corporation. Formerly, 
Chief Aerodynamics Engineer, Lockheed. 

H. G. Conway (AF), Chief Engineer, 
Short Brothers & Harland Limited, North- 
ern Ireland. Formerly, Technical 
Director, British Messier, Ltd., England. 


Preliminary 


( Continued on page 70) 


Carl L. Sadler, MIAS, formerly Chief 
Engineer, Hydraulic Division, Sundstrand 
Machine Tool Company, has been named 
Manager of the company’s new Sundstrand 
Aviation Division. This new entity is de- 


voted exclusively to the design, application, 
manufacturing, and servicing of constant-speed 
drives and accessories for the aircraft industry. 
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NORTHERN NEIGHBOR 


In the early days of Canada’s growing aeronautical 
industry, it was only natural that her aeronautical 
engineers and scientific people should look to existing 
professional societies for the technical services they re- 
quired. There were two principal aeronautical agencies 
available tothem—Britain’s Royal Aeronautical Society, 
to which many Canadians felt drawn for easily under- 
standable reasons, and our own Institute of the Aero- 
nautical Sciences, which had, beside other advantages, a 
strong appeal because of proximity. Then, too, the 
Engineering Society of Canada, whose membership was 
drawn ‘‘across the board’’ from all engineering ac- 
tivities in Canada, established aeronautical branches in 
an effort to attract professional aeronautical engineering 
people under its tent. All three organizations were 
able to do useful things for their constituents, but, as 
time went on, it became clear that the total Canadian 
aviation potential was not great enough to support any 
major activity by all three societies. 

Over the past 5 years, a number of conferences have 
been held among all interested groups in an effort to 
work out the best plan for collaboration for the greatest 
good of all. Until recently, no completely satisfactory 
program was achieved. In various Canadian cities, 
the local groups worked out joint programs, and, in 
one case (Ottawa), an integrated Section organization 
was tried. We (the IAS) lent all the support we could 
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to these projects, and the Royal Aeronautical Society 
did likewise. 

About a year ago, sparked by interested groups in 
Toronto, Ottawa, and Montreal, the idea of an all- 
Canadian aeronautical society began to take shape. 
Correspondence and meetings with representatives 
of both the RAeS and the IAS made it clear that both 
the older aeronautical societies had no thoughts other 
than to cooperate as fully as possible in setting up 
whatever plan, collaboration, or support necessary. 
It was notable that at no time was there any complica- 
tion in the procedure engendered by any spirit of “‘com- 
petition” or by jockeying for advantage one way or 
the other. The objective was simply the establishment 
of whatever kind of organization was best to advance 
most effectively the aeronautical arts and sciences in 
Canada. 

Finally, conversations took place in London in 
September, 1953, during the Fourth International Con- 
ference which gave the needed impetus. On February 
6, 1954, the Canadian Aeronautical Institute came into 
official being, complete with constitution, bylaws, and a 
national headquarters and has already embarked on its 
first year’s operation. 
Ottawa on May 25, 1954. 

The support that, by common consent, the Royal 
Aeronautical Society and the Institute are rendering to 
the new organization is more than moral. Both 
societies have agreed to the merger of existing RAeS 


Its first meeting was held in 


4] 


and IAS Sections into CAI Sections and have under- 
taken not to promote any new and separate activity in 
Canada. Further, during the period when the new 
organization is struggling for financial self-sufficiency, 
both “‘parent”’ societies have agreed to turn over to the 
treasury of the CAI one-half the dues paid by Canadian 
members who retain membership in one of the older 
organizations and who also join the new one. In 
consideration of this form of support, the CAI will 
undertake to provide all the normal Section activities 
that we have heretofore rendered our separate Canadian 
Sections. 
At its meeting of April 26, the Council of the In- 
stitute passed the following resolution: 
Resolved that the Secretary of the Institute of 
the Aeronautical Sciences forward to the Officers 
of the Canadian Aeronautical Institute our con- 
gratulations on the successful launching of that 
organization and our best wishes for its immediate 
and continuing success. Because of the close ties 
that bind us to our neighbors to the north, we 
pledge that we will do all possible to assist in this 
new venture that will help to advance the aero- 
nautical sciences in Canada and throughout the 
Free World. 
All members of the Institute join in extending to our 
new neighbor Society best wishes for a long and useful 
life! 


ical 
ical 
ing 

re 

ies 
ler 
‘TO 
Ss, a 
the 
was 

ac 
in 
ing 
ere 
as 
ian 
iny 
AVE 

to 
test 
Ory 
ies, 

in 

10n 
uld 

S. P. J. | 
| 


Optimization of Power-Plant and Airplane Performance 


A Symposium 


Aircraft 


Robert L. Hall 
Chief Engineer, Grumman Aircraft 
Engineering Corporation 
E. H. Heinemann 
Chief Engineer, El Segundo Division, 
Douglas Aircraft Company, Inc. 


Robert J. Woods 
Airplane Design Consultant, Bell 
Aircraft Corporation 


Propulsion Requirements for Navy Jet Fighters 


By 
Robert L. Hall 


There are a great many aspects to the problem of ob- 
taining optimum aircraft performance. The special 
problem I plan to discuss here is the optimization of 
power plants for carrier-based Navy jet fighters. 

In designing a carrier-based airplane, both the air 
frame contractor and the engine contractor are subject 
to two basic limits that they have no power to change 
and which, in themselves, have small potential for 
change. 

The first of these limits is a dimensional factor and is 
dictated by the accommodations aboard the carrier and 


* Presented at the Flight Propulsion Session, Twenty-Second 
Annual Meeting, IAS, New York, January 25-29, 1954. 
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Power Plant 


Lindsay G. Dawson 
Development Engineer, After-burning & 
Special Projects, Rolls-Royce, Ltd. 


Earl Pierce 
Assistant Technical Director, Wright 
Aeronautical Div., Curtiss-Wright Corp. 


Abe Silverstein 
Associate Director, Lewis Flight 
Propulsion Laboratory, NACA 


the number of aircraft required in squadron quantity to 
support the carrier task. 

The second limit is a time factor and is dictated by 
the period needed to reorganize the deck between 
launching and recovery of the aircraft. 

The dimensional factor governs not only the size and 
weight of the airplane but, to some extent, its tactical 
concept. The carrier is too limited in space to ac- 
commodate more than a limited number of single- 
purpose airplanes. Therefore, the Navy fighter must be 
able to perform missions of various types. These mis- 
sions may include sea-level strafing through mountain 
terrain, photographic reconnaissance, and ground-force 
support, as well as the better known problems of inter- 
ception. 

Whatever its capacity for missions, however, the 
Navy fighter is unsuitable for its work unless it is de- 


signed with the time factor in view. This factor sets 
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the minimum interval in which the airplane must stay 
air borne before its recovery by the carrier. 

As you know, there have been many recent improve- 
ments in carrier deck-handling equipment, and these 
have resulted in some decrease in the time the airplane 
must stay air borne. However, this decrease is negligi- 
ble in comparison with the range and endurance penal- 
ties associated with trends toward high speeds. More- 
over, the improvements in speed have in themselves 
served to introduce a further complication, since they 
tend to bring the aircraft back to the carrier earlier in 
the time schedule than before. Asa result, the aircraft 
must often wait for an opportunity to land. This 
means that power-plant efficiency losses of an order that 
once might have been negligible may now be serious 
from the standpoint of mission cycle time. 

The overall problem may be clearer if I express it in 
terms of required fuel. 
about 28 per cent of the fuel on a Navy fighter is usable 
for range. Of the remainder, 8 per cent will normally be 
used for take-off, 12 per cent for rendezvous and climb 
to altitude, 30 per cent for tactical mission, and 15-20 
per cent for stack-up prior to landing. Thus, maximum 
efficiency is required not only for Var, but for the op- 
posite extreme of the flight regime. 


To put it approximately, only 


If I have taken this opportunity to review the mission 
problem of the Navy fighter in such detail, it is because 
I feel it has an extremely significant bearing on the sug- 
gestions we have to make on optimizing the air-frame 
engine combinations. 

The first suggestion is directed to Government pro- 
curing agencies: 

In the past, it has been the practice of procuring 
agencies to conceive of the aircraft engine as an 
entity in itself and to call for a unit that ideally com- 
bined minimum weight with maximum power, relia- 
bility, and adaptability to various aircraft. This con- 
cept must be revised if power-plant optimization is to 
be realized on future aircraft. With the advent of 
supersonic speeds, the engine and aircraft are so closely 
integrated that they must be considered as a combina- 
tion. 

To achieve the best combination, the engine manu- 
facturer, whose product takes approximately 4 times 
longer to develop than the air frame, should be given a 
commensurate lead time. Otherwise, the strategic con- 
cept of the airplane is likely to become obsolete before 
the engine is available. 

In addition, the procuring agency’s engine specifica- 
tion should provide a better definition of the mission 
problem for which the engine is intended, instead of 
merely specifying values of thrust and specific fuel con- 
sumption. It is believed that such a definition would 
enable the engine designer to provide features much 
more compatible with the ultimate use of his product. 

The remainder of the suggestions are directed to the 
engine manufacturer: 

(1) For single-engine applications, emphasize the de- 
velopment of configurations that are small in diameter and 
long rather than large in diameter and short.—Within 
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reasonable limits, the air-frame engineer can—and, in 
fact, usually must—design around the engine envelope 
that is given him. At the present time, however, it is 
simpler to design a single-engine fighter with good sta- 
bility and density characteristics if long slender engines 
are used. 

The reason is that present engines normally consti- 
tute 20-25 per cent of the airplane weight empty. 
Therefore, the basic engine must be located on the air- 
plane c.g., which is also required for disposable loads 
such as fuel and armament. Recently, available space 
in this area has been even further constricted by such 
high-speed aerodynamic features as thin wings and in- 
dented fuselages. It is obvious, therefore, that reduc- 
tions in engine diameter will assist in solving the space 
problem in this area. 

In working toward the reduction of engine diameters, 
it should be remembered that insofar as the air-frame 
manufacturer diameter is 
minimum diameter with the accessories installed, since 
this is the dimension he must consider with respect both 
to volume distribution and removal problems. In 
formulating the basic design concept of the engine, 
therefore, it should be considered whether a better de- 
ployment of volume may not be obtained in the ulti- 
mate installation, through remote location of the ac- 
cessories. 


is concerned, minimum 


This would minimize the removal envelope 
of the engine, reduce the need for access doors in the 
highly stressed c.g. area of the airplane, and provide for 
a denser and more equitable distribution of volume 
throughout the airplane. 

If it is not feasible to obtain reductions of cross sec- 
tion by standard methods, it is suggested to further ex- 
plore the possibility of using some of the more high- 
density fuels of the hydrocarbon category. 

All these factors will have a direct influence on the 
size and endurance of the airplane. 

(2) Place more engineering emphasis on the engine 
afterbody design, with special reference to exit-nozzle 
configurations.—I feel I should stress at this point that 
it is no longer enough for the engine designer to know 
internal aerodynamics. He must know external aerody- 
namics as well. He must understand the close relation- 
ship of optimum tail length, airplane afterbody con- 
touring, and fuselage slenderness ratio. 
the importance of integrating external flow with flow 
from the jet and ejector so that maximum net thrust is 
obtained. 


He must realize 


To illustrate this point: It has been our experience 
that the gains achieved through design concentration in 
this area can offset the total drag of the wing or equal 
the drag decrease realized from great refinement of the 
wing-fuselage area. By the same token, failure to con- 
centrate on this area can result in equivalent losses. In 
terms of net thrust, such losses for a high-speed single- 
engined fighter could range from 4-11 per cent. 

For this reason, it is mandatory that the engine de- 
signer include in his initial concept (a) a method of per 
mitting adjustments in the ovefall length of the engine 
and (b) selections in exit-nozzle design and external 
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shrouding which can be blended with fuselage after- 
body treatment. While this will impose a severe burden 
on the engine manufacturer, we consider the burden 
justified by the magnitude of the thrust factors in- 
volved. 

The engine manufacturer must further realize that the 
engine afterburner and exit-nozzle area is far more 
critical than the compressor area for balance effects on 
the airplane. Therefore, any weight-saving he can 
achieve in this area will be advantageously reflected in 
terms of airplane stability and overall length. 

He must also consider that the type of engine after- 
body suspension he selects can have a definite effect on 
performance. This is particularly true for carrier-based 
aircraft. 

Let me explain in detail: During the arrested landing 
of a single-engined jet fighter, the afterbody may sus- 
tain vertical loads of 18-20 g’s and axial loads of 4—5!/, 
g's. If the engine is mounted in standard cantilever 
fashion, the aircraft designer must provide a clearance 
of 1'/,-2 in. between the engine afterbody and the air- 
plane tail, to allow for relative deflections. The result- 
ant clearance envelope creates an inherent ejector con- 
figuration that not only is large in base area but re- 
quires large quantities of air to be pumped. Such a 
configuration penalizes performance in two ways: 

(a) It increases base drag on the fuselage. (This in- 
crease can range from 1-3 per cent, or even more.) 

(b) By increasing requirements for pumping, it re- 
duces available thrust. (This decrease can range from 
10-15 per cent during cruise.) 

These are appreciable factors in terms of both speed 
and fuel consumption for range. They could be 
greatly reduced, without introducing new problems of 
any great significance, by substituting flexible suspen- 
sion for cantilever afterbody mounting. 

(3) Refine the engine controls with a view to utilizing full 
engine potential at the most critical phases of flight opera- 
tion.—I think it can be said of engine-air-frame com- 
binations of all types that one of the chief obstacles to 
optimization is not apparent in the design phase of de- 
velopment. The engine manufacturer can preconceive 
with reasonable accuracy the structure and tempera- 
ture limits of his engine; hence, the basic design con- 
cepts of the engine and air frame are relatively easy to 
integrate in terms of geometry and performance. 

So far, however, the engine manufacturer has been 
unable to achieve the same accuracy in preconceiving 
engine controls. Thus, the real obstacle to utilizing full 
engine potential arises from the operational limits that 
ultimately develop because the engine controls com- 
promise predicted available power. 

So long as the trend is toward increased use of auto- 
matic controls, more effort must be made to match the 
controls in quality, in reliability, and in schedule, to the 
actual thrust potential of the engine. A practical solu- 
tion will not be easy to find. However, concentrated 
efforts toward control refinement can yield worth-while 
dividends in engine compatibility for all phases of the 
aircraft mission. 


1954 


In short, what is desired from the engine designer is 
closer concentration on long slender configurations, 
exit-nozzle and ejector configurations, and engine con- 
trols. With all this, of course, the engine should still be 
designed for production, as well as performance. 

I know that by now representatives of engine manu- 
facturers must be waiting with some impatience to ask: 
“Why put the whole performance burden on us? Why 
not improve the air-frame design?’’ My answer is 
and I am sure I can speak for other companies as well 
as my own—we are improving the air-frame design. But 
the air-frame design can no longer be developed inde- 
pendently of the power plant. Moreover, we have 
found that even the crudest improvements in installed 
net thrust can result in performance gains equivalent to 
those obtained through long and expensive programs for 
aerodynamic refinement. For this reason, we feel that 
the power plant, while not the only place, is the most 
profitable place where present efforts toward optimum 
performance can be directed. 


Practical Considerations in the Optimization of 
Airplane and Engine Performance 


By 
E. H. Heinemann 


The optimization of airplane and engine performance 
is a rather broad and involved subject, including both 
technical and practical considerations. 

The usual design studies for an engine or airplane 
consider most technical aspects in great detail, but they 
often fail to be tempered by practical considerations, 
such as timing or availability, reliability, and other im- 
portant considerations. The consideration of practical 
aspects during initial design stages is most important 
and may actually short-cut a large amount of detailed 
and meaningless analysis, as well as developmental 
work. Essentially, the injection of practical aspects 
if properly considered—should not discourage design 
studies but rather should shorten them and make them 
more accurate. It is intended that this discussion point 
out some of the practical considerations that are so im- 
portant to the airplane-engine combination. 

Among the most important of the practical considera- 
tions are the following: 

(a) Size of power plant with consideration of its 
growth potential. 

(b) Interchangeability of engines. 

(c) Realistic evaluation of the engine company’s per- 
formance estimates. 

(d) Careful analysis of the need for afterburners. 

(e) Single vs. multiengine considerations. 

(f) Internal or external engine mountings. 

Detailed discussions regarding the foregoing items are 
offered as follows: 

(a) Size of Power Plant.—To obtain an optimum en- 
gine for each airplane requirement would result in the 
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development of an infinite number of engine sizes. This 
would obviously be impossible. The selection of an en- 
gine or engines therefore usually narrows down to the 
most powerful engine available to meet the performance 
requirements without penalizing the basic purpose or 
mission of the airplane. 

A review of a large number of airplane designs of the 
current generation of new models, both military and 
commercial, appears to indicate that the nominal 40-in. 
engine size is extremely good. With proper develop- 
ment, it appears that this size engine will be usable for 
even a second generation of new airplanes and perhaps 
longer, since one such engine is suitable for a fighter, two 
for medium bombers, and four for commercial trans- 
ports and larger military aircraft. Smaller or larger en- 
gines can be shown to have certain advantages on paper, 
but development times required for new engines would 
appear to give the present 40-in. size a distinct ad- 
vantage. 

(b) Interchangeability of Engines.—Interchangeability 
of engines of substantially the same size or power is of 
course a big headache to the engine manufacturer. It 
is a distinct advantage, however, to the airplane manu- 
facturer, as well as to the operators. While complete 
interchangeability would be difficult to achieve, it is be- 
lieved that more coordination in the establishment of 
space envelopes and possibly even mounting fittings for 
engines is extremely desirable and to the best interests 
of all concerned. 

(c) Realistic Evaluation of the Engine Company’s Per- 
A realistic evaluation of an en- 
gine company’s performance and delivery estimates is 
most important. Recent experience has shown that the 
development of a high-performance reliable engine is a 
greater job than was realized a few years ago. Further- 
more, keen competition resulting in a rather high degree 
of overzealousness on the part of the engine manufac- 
turer, together with the pressure from the aircraft de- 
signers, has resulted in the selection of engines that 
could not be delivered or were not ready for service 
use. While there will probably be less of this overselling 
in the future, it must be carefully guarded against, since 
it is a common product of competition and eagerness to 
get business. 

(a) Afterburners.—Afterburners in spite of their high 
fuel consumption, are, at present, apparently necessary 
for certain high-performance airplanes, such as inter- 
ceptors and supersonic fighters. Unfortunately, as the 
result of the emphasis on high speed, afterburners have 
frequently been placed into use only to show a high 
level-flight speed, which in some cases has required more 
minutes of afterburner operation to obtain than the 
afterburner time allowed by the combat radius problem. 
Thus, the airplane requires all its afterburner time al- 
lowance to reach a maximum velocity and has no time 
left for combat at maximum velocity. 

Except for the interceptors and extreme high-per- 
formance airplanes, it would appear that better airplane 
engine combinations could be obtained by the selection 
of a more powerful engine without afterburner. Present 


indications are that afterburners pay their way only in 
relatively short range, high subsonic and supersonic 
fighters and are not practicable for transports and 
bombers, except perhaps in some specialized bomber 
applications. 

(e) Single vs. Multiengine.—The single vs. multiengine 
consideration is at the present time highly controversial. 
There is no question that a four-engined airplane has a 
distinct advantage in the transport field owing to the 
Civil Air Authority “one engine out’ requirement. 
This requirement also rules out a single-engined trans- 
port. 

In the field of military aircraft, however, the selection 
of number of engines appears to be more a matter of 
thrust required. If one engine will do a job, recent ex- 
perience has shown that it will result in the lightest and 
most efficient installation. In general, combat ex- 
perience during World War II and in Korea has shown 
that single-engined airplanes actually have a high degree 
of reliability and that they have a higher degree of 
availability than twin-engined airplanes. 

Since the advent of jet engines, there appears, es- 
pecially on paper, an advantage in having two smaller 
jet engines instead of one large one; first, because it 
appears that the basic engine weight for a given thrust 
is a minimum for engines of relatively small size, and, 
second, because the greater low-altitude endurance or 
radius can be achieved by cruising on one engine. The 
latter has actually been demonstrated on some air- 
planes having two smaller engines. Nevertheless, when 
it is considered that most jet operations are at high 
altitudes where endurance and operating radii can be 
obtained without shutting off an engine, plus the con- 
siderations that twin-engine installation weights usually 
are greater than for single-engine installations because 
of extra fire wall material, duplication of engine and air- 
plane accessories, etc., and the fact that the develop- 
ment of smaller engines has lagged behind the develop- 
ment of larger engines, it appears quite doubtful that 
twin-engine installations will gain more popularity over 
a single-engine selection of equivalent power in the 
foreseeable future. 

(f) Internal vs. External Mounting.—Internal vs. ex- 
ternal mounting of power plants is at present highly 
debatable. There are strong arguments in favor of 
both. It has been clearly demonstrated in the fighter- 
type aircraft that internal mounting of engines is satis- 
factory and results in lowest drag inasmuch as the en- 
gine body can be mounted in the “‘aerodynamic shadow” 
of the pilot and radar equipment. 
sults in the lowest frontal area. 

In bombers where a bomb bay is required and in 
transports where the fuselage is primarily utilized for 
passengers, it becomes extremely difficult to install 
engines within the fuselage. Wing root installations 
have been successfully developed in England, and ex- 
ternal pod-type installations have been successfully used 
in this country. The weight and supersonic drag ad- 
vantages are in favor of the buried engine, but, as speeds 
increase and wings are reduced in thickness, it be- 
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comes more difficult to house engines within the wing 
contours except possibly where large wing chords are 
used. Externally mounted engines also appear to have 
a distinct advantage insofar as the fire hazard is con- 
cerned. 

It is evident that the power-plant installation for each 
particular airplane must be carefully considered, taking 
into account the many influencing factors. 

In conclusion, it would appear: 

That the present 40-in. engine size is an extremely 
good size and compatible with most aircraft under con- 
sideration, from fighters to heavy bombers and trans- 
ports. 

That greater coordination between procurement agen- 
cies and engine manufacturers to arrive at a standard 
space envelope would be extremely desirable. 

That afterburners should only be used where ab- 
solutely necessary owing to their high fuel consumption. 

That single-engine arrangements for interceptors, 
fighters, and light attack airplanes are more desirable 
than twin-engine arrangements unless the thrust re- 
quirement is greater than obtainable in one engine. 

That satisfactory installations of either pods or buried 
engines can be had but that there are practical and 
safety advantages in the use of pods, especially on 
multiengine airplanes such as transports and bombers, 
even though at a slight loss in performance. 


Suggested Supersonic Design Considerations 


By 
R. J. Woods 


The design and construction of aircraft capable of 
sustained supersonic flight is a current major effort in 
the aircraft industry both here and abroad. 

Military types constitute almost entirely the current 
research and development effort on supersonic aircraft, 
and it appears they will continue to do so for the next 10 
years or so. Sustained supersonic capability is desired 
in most military types of aircraft and, in some cases, is 
urgently needed. 

The high cost and time period required for design and 
development of operational supersonic aircraft limit 
the number of projects which can be supported and 
place a high premium on making the right selection and 
proper compromise of characteristics compatible with 
its intended use on any supersonic aircraft project 
initiated. 

The basic problem of selection and evaluation of air- 
craft and component characteristics to produce an 
optimum aircraft design for an established operational 
requirement 1s well known and is usually well executed 
in the aircraft industry today on aircraft projects where 
the sustained speed requirements are subsonic. There is 
a natural and prevalent tendency to carry subsonic air- 
craft and component design concepts and procedures 
into supersonic projects, and there exists considerable 
scientific and technical evidence that indicates that this 


is an incorrect approach to the problem. This is cer- 
tainly true where long-range supersonic flight is de- 
sired. In other words, to realize the optimum capability 
within the limits of the available technical and scientific 
know-how in supersonic aircraft, it is believed necessary 
to consider that the rules change, subsonic design tech- 
niques and procedures need careful scrutiny, and basic 
concepts need change. 

The reason it can be said the rules change for basic 
evaluation of the design concept is that, in the change 
from subsonic flight speeds to supersonic flight speeds, a 
large variation in the relationship of the air frame and 
the power-plant system, including the fuel load, takes 
place, and the relative importance of the air frame and 
power plant appears to reverse positions. This circum- 
stance appears to have been generally accepted in super- 
sonic rocket and missile design and development where 
almost invariably the power plant and fuel supply is the 
primary design and concept effort. A suitable air frame 
is then developed—not without difficulty, sometimes— 
to house and carry the power-plant system. 

The Armed Services and the aircraft and power-plant 
industry have been slow to accept a conclusion that 
procedures and techniques proved for subsonic design 
should be thrown overboard and a new contrary appear- 
ing set of techniques and procedures be established for 
supersonic designs. In fact, there is actual resistance 
against such change, particularly in the power-plant in- 
dustry and in the technical staffs of the Services. The 
standard response to the suggestion that new ap- 
proaches to the problems of the basic design compromise 
for supersonic flight speeds be established is, ‘Oh! That 
has all been done,”’ or “we are doing it.’’ The fact re- 
mains that, except in missile and rocket work, it has not 
been done because it requires an obvious cart-before- 
the-horse type of procedure change, which is not in 
evidence. 

This is, then, an appeal to the military and to the air- 
craft and power-plant industries to inspect carefully and 
evaluate the basic operational requirements on all new 
supersonic aircraft projects, on a basis of the suitability 
of the intended power-plant system, prior to considera- 
tion of the air-frame design problem. 
reasons for this are briefly: 


Some of the 


(a) As speeds change from subsonic to supersonic the 
drag coefficients for the air frame and its components 
take a minimum rise of 200 to 300 per cent because of 
the character of compressible airflow. This drag co- 
efficient increase, coupled with the velocity square 
function of aerodynamics, produces very large total 
drag increments and, hence, requires very large power- 
plant net thrust increases. 

(b) Large power-plant net thrust increments mean 
more thrust without more weight or drag, and this 
brings into consideration jet-engine augmentation, ram- 
jet, and rocket power plants. These high-output power 
plants develop their large net thrust increments at the 
expense of increased specific fuel consumption; turbojet 
afterburners running about 200 to 250 per cent higher; 
ramjets 300 to 400 per cent higher than straight turbo- 
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jets; and rocket engines 400 to 800 per cent higher than 
straight turbojets. 

(c) With total drag increments of approximately 800 
per cent and specific fuel consumption rate increments 
of 200 to 800 per cent for a change in speed from Mach 
= 0.9 to Mach = 1.8, the pounds of fuel used per mile 
flown get into the 800 to 6,000 per cent increment range 
over conventional subsonic straight turbojet operation. 
Thus, it becomes obvious where the shoe pinches when 
sustained supersonic speeds are required. The high 
fuel consumption per mile flown also tells why there is 
no urgent consideration for supersonic commercial air 
transport development. 

(d) From the foregoing, it can be seen that, in chang- 
ing from subsonic flight speeds to supersonic flight 
speeds, power-plant functional characteristics and com- 
promises which were insignificant details of refinement 
compared to air-frame functional characteristics at 
subsonic speeds change in their relative importance to 
the whole at supersonic speeds. In other words, for sus- 
tained supersonic flight speeds, the engine, its func- 
tional environment, and its fuel supply become the 
major item of weight and tend to determine and limit 
air-frame configuration. Since any supersonic air frame 
must be one with thin airfoils and fine, slender bodies, 
the engine, its environmental installation, and the size 
of the fuel supply control the aircraft total drag to a 
degree as well. It is then the story, as in rockets and 
missiles, that for supersonic flight speeds the power- 
plant system becomes the major aircraft design con- 
trolling component with the air-frame configuration 
rated as secondary. This reversal of positions between 
the air-frame and power plant as the major controlling 
component of the complete aircraft is the rule change 
that requires revisions of subsonic aircraft design con- 
cepts, techniques, and procedures if maximum capabil- 
ity within the limits of our scientific and technical know- 
how is to be utilized. Our failure to maximize the capa- 
bilities of our new supersonic aircraft will not, of 
course, prevent others from doing so. 

(e) The actual procedure to be followed to maximize 
supersonic flight capabilities in an aircraft type can be 
briefly outlined as follows: 

(1) Profiles of the flight missions for which an aircraft 
is intended should be developed. The various parts of 
each flight mission should be tabulated in time or dis- 
tance and weighted by assumed factors in their im- 
portance to the overall flight mission. 

(2) An assumed air frame that has reasonable 
parameters of size, weight, installations, and crew 
should be set up for trial power-plant system evaluation, 
with the additional assumption that the air frame will 
not be restrictive on the power-plant system requiring 
compromise from an optimum power-plant system in- 
stallation. This means engine air intakes, diffusers, 
ducts, engine arrangements, and exhaust systems can 
be set up to be as efficient as the state of the art per- 
mits. 

(3) The flight mission plan should then be studied, 
applying the available type of power plants such as 


turbojet, turboprops, ducted fans, ram-jets, and 
rockets and combinations of these basic types in an 
effort to arrive at an optimum power-plant system for 
the use intended. 

(4) The studies of the individual missions should then 
be compared, the compromises needed to perform all 
the required flight missions assessed to see if the type 
concept is practical, and a conclusion reached on the 
size, type, and general arrangement of the optimum 
power-plant system for the intended use. 


(5) A power-plant design and development project 
should then be initiated and carried to the point where 
it can be assessed as feasible and suitable and where the 
engine size, configuration, and installation are reason- 
ably well established. It is thought this might take 1 
to 2 years, which happens to just fit the difference in 
time between new air-frame and engine development 
programs. 

(6) When the power-plant system is qualified as 
capable of doing what it is intended to do and in ex- 
istence in experimental form so it can be described, 
seen, weighed, and measured, an air-frame design com- 
petition should be initiated with the premise that the 
winning air-frame design will be the one that best pro- 
vides for the specialized installations and crew re- 
quired for the type and which penalizes the optimized 
power-plant system the minimum. Such an aircraft 
design provides maximum capabilities within the limits 
of our know-how. 

(f) Certain problems are recognized: 

(1) The aircraft engine industry has not been in the 
conceptive design field much, as in the subsonic past 
the engine was a secondary component to the air-frame 
and engine type. Engine design and engine installation 
compromises were generally acceptable in the interest of 
wide utility, so engines came in sizes much as propellers 
for reciprocating engines did 20 years ago. The engine 
industry’s job was to build a good standard universal 
engine that would have wide acceptance by various 
air-frame contractors and by Armed Service and Trans- 
port agencies. Advanced concept and specialized en- 
gines, occasionally offered, failed to be set up because it 
was a subsonic era. 

(2) The air-frame industry is loaded with conceptive 
design specialists and can and does produce more new 
air-frame design proposals than can possibly be as- 
similated. The air-frame industry has a big job still to 
come for its designers and engineers to accomplish the 
refinements needed for satisfactory flight control and 
stability at supersonic speeds, but this phase will come 
after the power plants are produced to provide sus- 
tained operational supersonic speeds. 


(3) One solution to this problem of having the concept 
design specialists in the wrong place would be to transfer 
these people from the air-frame companies to the engine 
companies for a year or so. A second advantage of such 
an exchange would be the good effect a little cross- 
breeding would produce, to gain a better understanding 
of the other fellow’s problem, which becomes more 
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necessary as the power plants and air frames become 
more homogeneous and specialized. 

(4) The lovely dream of mass producing one universal 
aircraft engine—and we are at it again now—which can 
be tooled-up in an automatic factory, seems doomed 
unless it is accepted at a decrease in aircraft capability 
in supersonic flight or unless all aircraft requirements 
can be condensed into one flight plan. Specialized and 
custom-tailored power plants seem to be required for 
supersonic flight. 

(5) Sales talk, inertia, and resistance by the engine 
industry against becoming flexible and generating ad- 
vanced concepts and optimized power-plant systems 
cannot be accepted unless the all-powerful engine in- 
dustry will agree to tell our potential enemies they can- 
not do thus and so either. 

(6) To support the air-frame assumption, a quick 
analysis of a good supersonic aircraft design will show 
that engine and engine installation compromises, which 
at subsonic speeds have been small, can reduce the 
range at supersonic speeds by 15 to 20 per cent, while 
air-frame configuration changes such as delta, straight 
wing, or even biplane can be made, as long as the wings 
and fuselage stay thin and clean, for a maximum reduc- 
tion in range at supersonic speeds of 2 to 4 per cent. 
This means we must evaluate the power-plant factors 
that control large variations in overall aircraft super- 
sonic capabilities rather than air-frame factors that con- 
trol smaller variations. 

The conclusion is reached that any new aircraft 
project requiring sustained supersonic flight will be so 
costly and time consuming that anything less than the 
optimum capabilities permitted by our state-of-the-art 
know-how is not acceptable. Strict and careful pro- 
graming and evaluation under new rules must be 
established and maintained in the Services and in the 
air-frame and aircraft engine industries to see that our 
new aircraft are optimized if we intend to be superior in 
the air. At a recent meeting in England with Dr. 
Cockburn, Scientific Adviser to the British Air Ministry, 
he stated that he believed that, should war with Russia 
come, the side with the best aircraft engines would 
eventually win. I believe this is a profound and true 
conclusion. 


The Best Use of the Energy from a Turbine Engine 
for Aircraft Propulsion 


By 
L. G. Dawson* 


To help decide the best way to fly an aircraft with a 
turbine engine, one should have a number that defines 
the usefulness of the engine aircraft combination. A 


* The author wishes to thank the Westinghouse Aviation Gas 
Turbine Division for its assistance in preparing material for this 
paper. 
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convenient number is the weight of the aircraft, multi- 
plied by the distance flown, divided by the total fuel 
energy supplied. This may be written in an exactly 
equivalent form that is more convenient: the weight of 
the aircraft, multiplied by the forward speed, divided 
by the rate at which fuel energy is supplied. This num- 
ber is a work-done efficiency, since the work done in 
flying the aircraft from one point to another is the drag 
multiplied by the distance flown. It is more convenient 
to use the weight of the aircraft in place of the drag and 
to consider the lift-drag ratio as one of the quantities 
involved. If we call this number the aircraft efficiency, 
we find it is the product of the lift-drag ratio at which 
the aircraft is flown, the propulsive efficiency of the 
power plant, and the thermal efficiency of the power 
plant. It is also simply related to the miles flown per 
pound of fuel and the aircraft weight. If the proportion 
of the weight of the aircraft which is useful load is 
known, then this number defines the fuel required to 
carry the useful load from one point to another in level 
flight. The derivation of the aircraft efficiency is very 
simple and is shown in Appendix 1. Fig. 1 is a repro- 
duction of this appendix. The effort of the aircraft and 
engine designers is combined to give the highest aircraft 
efficiency factor possible for long-range load-carrying 
machines. The engine man can only contribute to the 
propulsive and thermal efficiency, the lift-drag ratio 
being decided by the aircraft designer. For a modern 
transport aircraft using efficient piston engines, the 
aircraft efficiency factor is between 4.7 and 4.9. The 
question is how we should use the energy from a turbine 
engine to produce the maximum value of the product of 
the propulsive and thermal efficiencies. 

The factors that affect thermal efficiency are well 
known. To improve thermal efficiency, we strive to 
increase the efficiency of turbines and compressors, raise 
the pressure ratio of the cycle, and increase combustion 
temperature. Let us not enter the discussion of thermal 
efficiency, except to mention that, if we had turbines 
and compressors of 100 per cent efficiency, then the 
thermal efficiency would not depend on the maxi- 
mum temperature of the cycle but would only depend on 
the compression ratio. This raises a question to which 
we may return later. 
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For the remainder of the discussion, let us assume 
we have a basic jet-engine cycle working with a certain 
thermal efficiency that produces a certain energy in the 
tailpipe. We will then consider how we may use this 
energy to fly the aircraft in the most efficient way. 
Fig. 2 shows the three ways we may use the energy pro- 
duced by the basic cycle. We may eject it from the 
tailpipe; we may use some to drive an airscrew or some 
to drive a ducted fan. Imagine a fixed quantity of air- 
flows through the combustion chamber of all three 
types of engine; they have the same pressure ratio and 
the same maximum temperature and, therefore, use the 
same amount of fuel. If we consider the jet engine as 
our reference engine and measure the thrust of the 
other two as a ratio to this, then the propulsive efficien- 
cies will be in the ratio of the thrusts, and, since all 
three engines are using the same quantity of fuel, 
specific consumption will be in the inverse ratio. Hav- 
ing chosen the reference jet engine that produces a cer- 
tain energy in the tailpipe, we use the same cycle in the 
turboprop and fan engine but, in each case, distribute 
the energy so that the turboprop and fan produce the 
maximum thrust of which they are capable under the 
flight conditions chosen. The conditions for optimum 
thrust are shown in Fig. 2. In the case of the propeller 
engine, the velocity of the exhaust gas should be in a 
fixed ratio to the flight speed, depending on the ef- 
ficiency of the propeller and the turbine driving it. In 
the case of the fan engine, the velocity of the cool air 
leaving the fan is in a fixed ratio to the velocity of the 
hot gas leaving the tailpipe, the ratio being decided 
by the efficiency of the turbine and the fan that it is 
driving. If we consider that these engines are always 
designed for their optimum condition and calculate the 
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ratio of their thrust to the thrust of the jet engine from 
which they were derived, we find that this thrust ratio 
depends on a single number. That number is the ratio 
of the velocity with which the parent jet engine would 
have discharged its hot gas, to the forward speed of the 
aircraft. An outline of the calculation of the optimum 
conditions and the thrust ratios is given in Appendix 2. 
Fig. 3 shows the thrust of the turboprop and fan en- 
gines plotted against the ratio of flight speed to the jet 
velocity. The jet velocity used is the velocity with 
which the parent jet engine would have discharged its 
gas direct to atmosphere. Each point on the curves for 
the turboprop and fan engine represents a different en- 
gine designed, so that it is giving maximum thrust ac- 
cording to the optimum conditions already derived. In 
drawing this diagram, one had to assume constant 
efficiencies with forward speed. The propulsive effi- 
ciency of the turboprop will undoubtedly change with 
forward speed, but, in the case of the fan, the efficiency 
variation will be small, and for this engine the diagram 
nearly represents the real case. Fig. 3 shows an ex- 
tremely interesting effect. The thrust of the turboprop 
engine equals the thrust of the jet engine when it is 
used at a flight speed of 0.7 of the jet velocity of the 
parent jet engine. The factor 0.7 comes from the ef- 
ficiencies assumed for the turboprop and the turbine 
driving it. The ducted fan shows the same effect, and 
in this case its thrust equals the thrust of the parent jet 
engine when the flight speed is 0.8 of the jet velocity of 
the parent jet engine. This is a perfectly general result 
that may be proved as indicated in Appendix 2. An 
interesting point is that the conditions under which the 
fan engine has the same thrust as the parent jet engine 
do not depend on the by-pass ratio of the fan, and it will 
be clear that, with the simple assumptions shown, the 
speed at which the fan engine thrust equals the jet- 
engine thrust using the same cycle is extremely high. 
At speeds lower than this, the fan engine will always give 
a greater thrust while still using the same quantity of 
fuel. At lower speeds, the increasing thrust depends on 
the by-pass ratio. The greater this ratio, the higher the 
thrust, but the more the weight and frontal area of the 
engine. Now it so happens that, if one calculates the 
jet velocity of a large number of jet-engine cycles and 
uses practical combustion temperatures, then the ratio 
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forward speed divided by jet velocity is almost inde- 
pendent of the type of cycle. Changes in component 
efficiencies and pressure ratio have little influence on 
this curve. This enables us to assign an approximate 
speed scale to the diagram, and it will be seen that, 
provided the fan engine is designed for optimum con- 
ditions, it gives a greater thrust than the parent jet en- 
gine at remarkably high speeds. Fig. 4 shows the ap- 
proximate curve, relating the ratio of forward speed to 
jet-engine jet velocity and flight forward speed. This 
curve is not exact but is near enough for this discussion. 
In Fig. 5, we have enlarged the section of the diagram 
dealing with the fan engine. This shows clearly the 
remarkable fact that the speed at which the fan engine 
gives the same thrust as the parent jet engine from 
which it is derived does not depend on the by-pass ratio. 
At lower speeds, the more the by-pass ratio, the higher 
the thrust. You may wonder why this curve was 
plotted against flight speed divided by the jet velocity 
of the parent jet engine. Fig. 4 is only approximate, 
and, by plotting Fig. 5 in this way, we can derive more 
information from a very simple curve. We have al- 
ready seen that the point at which the thrusts become 
equal is easily defined. As time goes by, we shall raise 
the maximum temperature of our basic cycles and 
possibly increase the pressure ratio. Whatever the con- 
figuration of the parent jet engine, this diagram still 
applies. We shall find that all our jet-engine develop- 
ment tends to increase the jet velocity. This means 
that the ratio flight speed to jet velocity for subsonic 
aircraft will tend to decrease with time and shows the 
fan engine to ever increasing advantage; but remember 
that the fan engine must be designed with the optimum 
ratio of discharge velocity from the fan and the tailpipe. 
Again considering Fig. 5, both the parent jet engine and 
the fan engines with different by-pass ratios are using 
the same amount of fuel. In the overall assessment, it is 
necessary to consider the engine weight and frontal 
area. But if we return to the aircraft efficiency factor 
with which we started, we can see that the fan engine 
makes a useful contribution to the propulsive efficiency 


at the speeds at which load-carrying aircraft will prob- 
ably fly. 


In this discussion I have deliberately expressed the 
results as a ratio to the parent jet engine. By so doing, 
we found that the performance of the optimum turbo- 
prop and fan engines could be specified by a single num- 
ber and also made the results independent of pressure 
ratio or the combustion temperature of the cycle which 
was common to the jet engine and the derived engines, 
It might be as well to just consider the parent jet-engine 
cycle for a moment. At the beginning, I remarked 
that, were we able to have compressors and turbines of 
100 per cent efficiency, then the thermal efficiency of 
the engine would only depend on the pressure ratio and 
not the maximum temperature of the cycle. Suppose 
we were clever enough to produce such an engine. 
Then, we could alter the maximum temperature of the 
cycle to suit ourselves. Now, at a fixed flight speed, the 
propulsive efficiency of the jet engine only depends on 
the jet velocity, and the lower the jet velocity, the 
higher the propulsive efficiency. With fully efficient 
compressors and turbines, we could in principle decrease 
the maximum temperature of the cycle and so de- 
crease the jet velocity to achieve any propulsive ef- 
ficiency we chose. The only limit to this process would 
be the size and weight of the engine, since propulsive 
efficiency is only increased by accepting a lower thrust 
per pound of air. Even on present engines, the opti- 
mum of the product of thermal and propulsive ef- 
ficiency occurs at a combustion temperature lower than 
that which may be used with present-day materials, 
and the specific consumption of the jet engine may be 
improved to a certain extent by using this effect. Un- 
fortunately, having done this, one is always in the 
position of asking for more thrust from a given size of 
engine. And the only way this may be obtained is by 
raising the combustion temperature, and this brings 
with it a deterioration in propulsive efficiency and a rise 
in the specific consumption. However, in the case of 
the ducted fan engine that may be derived from any 
jet-engine cycle, this effect does not arise, since one may 
increase the by-pass ratio slightly to keep pace with the 
increase in combustion temperature, thus holding the 
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propulsive efficiency and improving the thermal ef- 
ficiency. 


APPENDIX 1 


Notation 

V = flight speed 

V; = velocity of discharge from jet engine of gas 
having energy 

V. = velocity of discharge of hot gas from turboprop 
or ducted fan engine 

V, = velocity of discharge of air from ducted fan 

2» = propulsive efficiency of propeller in turboprop 

n: = turbine efficiency of turbine-driving propeller 
of fan 

ny = efficiency of fan in ducted fan engine 

= OF nen 

nm = thermal efficiency 

W = all-up weight of aircraft 

D = drag of aircraft 

L = lift 

FE = mechanical energy in gas 

F = fuel energy 

M = fan airflow—.e., flow passing round the com- 


bustion chamber/flow through the com- 
bustion chamber 
Aircraft Efficiency Factor 


aircraft efficiency = - —— 


L- 
= D X Np x “Nth 
since 
DV = work done 
E = mechanical energy in gas supplied per second 
F = fuel energy supplied per second 


If the fuel calorific value is 18,500 B.t.u. per pound, then 
(WV)/F = nautical miles per pound fuel X (aircraft 
weight pounds/ 2,370). 


Assumptions 
A jet engine has excess energy in the gas after the 
turbine '/.(V;?> — V*); this gas is expanded to atmos- 


pheric pressure and then has a velocity V; giving a 
thrust of V; — V for each pound per second flow of gas. 
The complication of the thrust from a choked nozzle 
being slightly less than this value is ignored. 

The propeller in the turboprop is assumed to have a 
propulsive efficiency »,» which does not change with for- 
ward speed. 


APPENDIX 2 


Ideal Thrust 


The ideal thrust that may be obtained from 1 Ib. per 
sec. of air having energy !/2V;,? is 


(1/2V;? = 1/, V?)/ V 


The actual thrust is V; — V and the ratio ideal/actual 
thrust = (V; + V)/2V, which is the inverse of the 
Froude efficiency. 


Turboprop 

The turboprop may make use of the excess energy 
1/2V;?> — 1/2V*. This energy is distributed between the 
jet and propeller to give maximum thrust for each 
flight speed. 

The thrust is given by 


thrust = 7/V-!/2-(V;? — V.2) + (Ve — V) 


where 7 = 

By considering V, V,, and 7 constants, the thrust is 
differentiated with respect to V,. This gives the con- 
dition that for maximum thrust 


V =V/y 


Using this condition and calculating the ratio of thrust 
to that of a jet engine exhausting to a jet velocity V;, we 
have 


turboprop thrust for optimum conditions 
jet-engine thrust 7 
— — (1/2n)] 
(V;/ V) 1 
Ducted Fan Engine 


The ducted fan may use the available energy 
1/,V;?_ — 1/2V*. This is distributed between the fan 
and engine exhaust to give optimum thrust. 

If the ratio 


fan airflow/combustion chamber flow = M 


then there are two equations: 


1/(V, — V?) = 1/9(V,;? — V?) + 1/(V.2 — V?) 
n 
where » = nm, and V, = fan exhaust velocity, and 


total thrust = M(V, — V) + (V. — V) 


Treating V, V;, \/, and 7 as constants, the optimum 
thrust is obtained when V,; = nV,. Substituting in this 
condition and calculating the ratio ducted fan thrust for 
optimum conditions/jet-engine thrust, this ratio equals 


(1+ 7M)(V./V) -(+™) 
V) 1 


M 
V}) 14+9M\V n (1 + 7M) 


If the substitution for V,/V is carried out, it is found 
that the condition for the thrust ratio to be 1 is V;/V = 
1/n, which is independent of /. 


where 


— 
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Optimization of Airplane and Engine Performance 


By 
E. F. Pierce 


Speaking as an engine man, the word “optimization” 
always places me a little on the defensive. Not that 
optimization is not a desirable and perhaps necessary 
phase of the airplane and engine growth picture, but 
there have been so many cases within my own short 
experience where the limitations resulting from opti- 
mization have not been fully realized and where some- 
what misleading interpretations result. 

At any given time, optimization of airplane and en- 
gine performance would normally involve an assess- 
ment of the individual characteristics of each based 
upon some ‘‘use factor’? whether it be a commercial 
operation or a tactical consideration. In such a study, 
an attempt would be made to evaluate the most desira- 
ble characteristics of the airplane and engine and 
establish the necessary compromises to provide the 
optimum combination. Application of the semiopti- 
mization procedure is seen in the many articles written 
on the turbojet vs. turboprop airplanes for commercial 
transport. In these articles, many factors are con- 
sidered in addition to the normal items of airplane 
and engine performance. Such items as load factors, 
utilization factors, overhaul costs, and others too nu- 
merous to mention are considered and curves prepared 
to show the relative economies of the two methods of 
transportation. Despite the care with which such ar- 
ticles are prepared, there still exists a considerable diver- 
gence of opinion regarding the relative position of the 
two types of airplanes. 

The example of the turbojet vs. turboprop airplane 
was chosen not to add an additional opinion regarding 
their relative merits but rather to show why optimiza- 
tion can be an extremely misleading thing. In the 
turbojet-turboprop studies, many assumptions must 
be made, and these assumptions have a great bearing on 
the resultant comparison. The items of hours between 
overhaul and cost of overhaul are, in themselves, suffi- 
cient to tip the scales in either direction, and there is 
little data on which to base sound conclusions for either 
item, particularly as applied to commercial operation. 

Optimization has, however, even greater uncertain- 
ties than lack of basic engineering information. These 
two items might loosely be called the ‘‘time’’ factor 
and the “‘growth’’ factor. To revert to the transport 
previously discussed, one major consideration becomes 
immediately apparent when making a study and that is 
the state of development of the components to be con- 
sidered in the comparison. Shall today’s turbojet be 
compared with today’s turboprop or tomorrow’s turbo- 
prop? It is fairly well known that the turbojet de- 
velopment has proceeded at a much more rapid pace 
than that of the turboprop. It is likewise well known 
that much more efficient and economical turboprops 
could be developed than those currently available for 


airplane installation. Why they are not available is 
not a subject of this discussion. The choice of the 
time factor is, therefore, a major consideration in the 
optimization process. The time factor is of equal im- 
portance in optimization of tactical aircraft but for a 
somewhat different reason. For such a study, a future 
aircraft-engine combination will normally be under con- 
sideration, and the time factor must account both for 
the developments to be expected in the engine and air- 
craft and for the time differential that has always existed 
in the relative fabrication times. While it may not 
always be true, it has generally seemed that the proto- 
type airplane can appear | to 2 years faster than the 
prototype engine. Thus, in optimization of tactical 
aircraft, the tendency is to use an engine in the analysis 
which will not exist at the time the airplane appears. 
Unless this time factor is recognized and properly ac- 
counted for, misleading conclusions can result. 

The growth factor assumes importance because it is 
diametrically opposed to the optimization procedure. 
When optimization is used, the study should properly 
weigh the effects of changes in the items being con- 
sidered such as the relative effects of engine fuel con- 
sumption, engine weight, etc. When making such 
studies for jet-powered aircraft, the effect of engine 
weight will be found to be of extreme importance with 
the magnitude of the effect bearing some relation to the 
airplane. 

Various studies have indicated that 1 lb. of engine 
weight can be equivalent to from 10 to 15 Ibs. of air- 
plane weight when the airplane design is modified as 
necessary for the changes resulting from weight varia- 
tions in the individual components. When the airplane 
is actually under construction, however, the effect of 
engine weight is found to be, in general, much less than 
the optimization procedure would have indicated due to 
consideration in the airplane design of growth considera- 
tions and, for tactical airplanes, a similar item that may 
be called “‘multipurpose usage.’’ This, of course, occurs 
because the airplane will be designed to accommodate 
engine growth in thrust without necessitating a com- 
plete redesign of the aircraft structure. The design will 
likewise provide for other tactical usages, thus requiring 
stress considerations that are more stringent than the 
single-purpose design would necessitate. The growth 
factor is not to be considered as an undesirable thing, 
since the aircraft industry has progressed partly by full 
recognition of the importance of growth considerations. 
In an optimization procedure, however, ‘‘to growth”’ or 
“not to growth” may be the same as forgetting to divide 
by two or perhaps even by some larger number. As 
an example, the 10 to 15 Ibs. of airplane for each pound 
of engine place extreme importance on engine weight. 
Were this number reduced to 2 or 3 lbs., as might be 
the case where the airplane design is not tailored to an 
optimized design, the emphasis might be placed more 
strongly on some characteristic such as specific fuel 
consumption rather than engine weight. 

To sum up, optimization of aircraft engines is an ex- 
tremely complex process at best. If all factors can be 
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accounted for, the process would be, of course, ex- 
tremely exact. The unknown factors are of such ex- 
treme importance, however, that optimization serves 
more as an area guide than a guide for a specific design. 


Optimization Studies on Propulsion Systems for 
High-Speed Aircraft 


By 
Abe Silverstein 


From the vantage point of the last speaker of this 
panel on engine optimization, it is possible to recognize 
now, as all of you no doubt have, that there are many 
different points of view on the subject which reflect 
the occupations and preoccupations of those who pre- 
sent them. 


The chief engineers on our panel, Messrs. Heinemann 
and Hall, have presented to us the practical view that 
must be developed by those responsible for the actual 
production of high-performance airplanes. They re- 
flect what might be called optimization at the design 
level. Their emphasis was on the problems of engine 
size, installation, interchangeability, configuration ar- 
rangements, and other factors dealing with the prac- 
tical problem of mating in the most satisfactory fashion 
the engine to the air frame. The importance of the 
practical outlook at the design stage was summarized 
most adequately by Mr. Heinemann when he said: 
“The consideration of practical aspects during initial 
design stages is most important and may actually short- 
cut a large amount of detailed and meaningless analysis, 
as well as developmental work. Essentially, the in- 
jection of practical aspects—if properly considered— 
should not discourage design studies but rather should 
shorten them and make them more accurate.”’ 


Optimization at the design level is normally circum- 
scribed by necessity for the designer to use engines that 
are available to him or will be available at the time the 
airplane is completed. In his studies for maximum air- 
plane performance, therefore, he must carefully explore 
all possibilities for utilizing and adapting available 
engines to provide an optimum configuration that will 
satisfy the flight plan that has been specified. 

The engine designer who is to lead the way to new 
engines of higher performance must adopt another point 
of view somewhat along the lines suggested by Mr. 
Woods in his discussion. New concepts must be ap- 
plied which lead to engines of lighter specific weight 
and higher performance. Questions must be answered 
as to the kind of engine that is needed to perform a given 
mission. What should the engine cycle be, and how can 
cycle concepts be introduced into an optimum produc- 
tion engine that will not only possess superior perform- 
ance but can be manufactured in suitable quantities 
and will have the serviceability and reliability so needed 
in production engines? Some phases of these problems 


were presented by Messrs. Pierce and Dawson in their 
discussion. 

In engine research laboratories, attention can be 
directed to even more fundamental considerations of 
engine optimization, since the laboratories are once 
removed from the pressures of practical production 
problems. The need for producing useful, as well as 
fundamental, information requires, however, that care- 
ful attention be given to the problem areas in which 
research is conducted and to the relative emphasis ap- 
plied. Asa guide for establishing the emphasis, a use- 
ful tool is provided by simple calculations that are 
based on the elementary laws of mechanics, aero- 
dynamics, thermodynamics, and heat transfer. Fol- 
lowing the steps outlined by Mr. Woods, calculations 
are made on many engine-air frame configurations to 
determine the relative importance of the variables in 
the problem of finding the best composite configuration 
to satisfy the requirements of a specified flight plan. 

Many assumptions are necessarily introduced into the 
calculations, and the results of the analysis may cer- 
tainly be questioned. With experience in continued 
calculations of this kind, the critical assumptions may 
of course be recognized and then be given special atten- 
tion. By determining the change in performance re- 
sulting from widely different values of the critical as- 
sumptions, a satisfactory point of view is established 
regarding the meaning of the results. As my contribu- 
tion to'this panel discussion, results of a few calculations 
of this kind will be presented to emphasize some im- 
portant optimization factors for supersonic flight. 

Almost immediately after beginning calculations, one 
unassailable point of view is established. In super- 
sonic flight, the propulsion system largely determines 
the kind of airplane performance that can be achieved. 
This situation persists even if different probable values 
of aerodynamic efficiency are assumed in the calcula- 
tions. 

The important dependence of supersonic flight per- 
formance on the propulsion system characteristics is 
shown most adequately by the results of Fig. 1, in which 
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airplane velocity is plotted against percentage of the air- 
plane gross weight represented by the engine and fuel. 
As the velocity is increased from 300 to 900 m.p.h., the 
percentage of the airplane total weight required for the 
engine and fuel weight increases from about 20 to 
around 60 per cent. Admittedly, the 60 per cent figure 
is approximate, and the value can be over or under 60 
per cent, depending on the particular kind of airplane 
considered. However, the results show the order of 
magnitude of the change in the engine plus fuel weight 
with speed. Others on the panel have emphasized that 
the propulsion system and its fuel represent at super- 
sonic speeds so much of the airplane gross weight that 
it is in this area of the problem that we can make big 
gains in supersonic airplane performance. 


The supersonic fighter is a class of airplane which im- 
poses particularly difficult requirements on the propul- 
sion system. The fighter must fly fast, maneuver at 
high speed, and climb to altitude rapidly. To accom- 
plish this mission requires the installation of as much 
thrust as possible into as light an air frame as possible. 
High aircraft thrust-weight ratios require correspond- 
ingly high engine thrust-weight ratios. The emphasis 
in the problem of the supersonic fighter mission must be 
directed toward obtaining lightweight engines, and 
some slight tolerance may be allowed on values of 
specific fuel consumption. We must look to see how 
the design of lightweight engines of high thrust capacity 
can be accomplished. 

Calculations show some of the engine variables that 
are important. The effect of the engine air-handling 
capacity or the airflow per second per square foot of 
engine frontal area on the combat effectiveness is 
shown in Fig.2. The ordinate “Combat Effectiveness’’ 
shown in the figure is a means for presenting the quality 
of the fighter performance on a relative scale and 
enables the points of interest to be established without 
recourse to detailed performance values. It is used on 
several of the following figures. 


The results of Fig. 2 show that the combat effective- 
ness is almost doubled if the air-handling capacity of 
the supersonic fighter engine is increased from 25 to 
35 Ibs. per sec. per sq.ft. of frontal area. It will be 
extremely important, therefore, in our researches and 


in production engine to study and apply principles that 
lead to engines with high air-breathing capacity. 

The calculations show next the relative significance 
of engine pressure ratio and engine weight on the per- 
formance of the fighter airplane (Fig. 3). A cursory 
look at the figure immediately discloses that the com- 
pressor pressure ratio is a relatively insensitive variable 
compared with the engine weight. gIn the calculations 
for the curves shown in the solid lines, the changes in 
engine weight with engine pressure ratio were disre- 
garded. For the dashed curve (Fig. 3) marked ‘‘sched- 
uled,’’ the engine weights were estimated differently for 
each value of the pressure ratio, with the higher pressure 
ratio engines, of course, being the heavier. The ‘‘sched- 
uled weight’”’ curve shows even lower sensitivity of the 
fighter performance to pressure ratio than is the case 
for the less precise calculations. As mentioned earlier 
and shown in the results of Fig. 3, too great an emphasis 
cannot be placed on taking all possible steps to reduce 
the specific weight of engines to be applied to the super- 
sonic fighter. 

Elementary analysis is again of great help in the deci- 
sion as to whether to add an afterburner to a supersonic 
fighter engine. The added weight, cooling problems, 
base drag for nonafterburning applications, and many 
other complications of the afterburner installations 


EFFECT OF COMPRESSOR PRESSURE RATIO 
SUPERSONIC FIGHTER 


ENGINE 
WEIGHT 
(Ib/sq ft) 
3 400 
W 
Sa 600 
W 
W 
= 
o 800 
= 
oO 
wae 7 9 T 13 15 
RATED COMPRESSOR PRESSURE RATIO 
3. 
EFFECT OF AFTERBURNER TEMPERATURE 
SUPERSONIC FIGHTER 
4° ENGINE WEIGHT 
(Ib/sq ft) 
400 
3 
600 
WW 
> 
= 800 
2t 
W 
o- 1 


1600 2000 2400 2800 3200 3600 4000 
AFTERBURNER TEMPERATURE, °R 


Fic. 4. 


tempt 
ble. | 
ness aj 
as a pi 
Fig. 4 
burnir 
the st 
indica 
inatec 
of eng 
as lov 


An 
and g 
to bu 
and 
follov 
lems | 
to 
organ 


It 
whicl 
lowet1 
turbi 
appli 
culat 
woul 
nona 
after 


COMBAT EFFECTIVENESS 


COMBAT EFFECTIVENESS 


an 


OPTIMIZATION OF PERFORMANCE 55 


tempt the aircraft designer to eliminate it if at all possi- 
ble. Results of calculations showing combat effective- 
ness against afterburner temperature with engine weight 
as a parameter are shown next (Fig. 4). The curves of 
Fig. 4 show the important gains resulting from after- 
burning in the heavier engines. Of greatest interest are 
the smaller gains shown for the light engine and the 
indication that the afterburning could perhaps be elim- 
inated with only small loss in performance if values 
of engine weight per square foot of engine frontal area 
as low as 400 are reached. 


An obvious way of decreasing the specific weight 
and getting more thrust from an engine of a given size is 
to burn more fuel in the engine combustion chambers 
and design for higher temperatures throughout the 
following hot portions of the engine. The many prob- 
lems introduced in this design technique are well known 
to most of us and are the subject of researches in many 
organizations. 


It was of interest to determine the temperature at 
which equal performance would be realized from a 
lower temperature afterburning engine and a higher 
turbine-inlet temperature nonafterburning engine when 
applied to the supersonic fighter. The results of a cal- 
culation (Fig. 5) show that the turbine-inlet temperature 
would need to be increased from 400°-500°F. for the 
nonafterburning engine to equal the performance of the 
afterburning engine. The goal of eliminating the after- 
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burner by increasing the turbine-inlet temperatures is 
one that is well worth striving for. 


Another component that calculations show can im- 
portantly affect the airplane performance is the ex- 
haust nozzle of the engine. The large gains from the 
use of the convergent-divergent supersonic nozzle in- 
stead of the simple convergent nozzle are clearly shown 
in Fig. 6. 

To diversify the presentation and to show how cal- 
culations may be used for optimization studies on other 
airplanes than fighters, a few results are presented for a 
long-range bomber aircraft. For the long-range 
bomber, the engine specific fuel consumption becomes 
the preponderant variable usually overshadowing in im- 
portance the engine weight. As with the fighter, it is 
of interest to know whether an afterburner should be 
used as the long-range bomber and at what temperature 
it should be operated. 


Results are shown (Fig. 7) for a bomber flight at 
supersonic speeds over the entire flight range and for 
the flight plan in which a part of the flight is at sub- 
sonic and a part at supersonic speeds. Detail results 
are naturally dependent on the exact flight plan chosen; 
however, for an arbitrarily selected flight plan, the re- 
sults (Fig. 7) show that an afterburner would provide a 
useful result if only a part of the flight were accom- 
plished at supersonic speeds but would serve no useful 
purpose if the entire flight were made at supersonic 
speed. The two points marked “no afterburner” near 
the left of the figure are reference nonafterburning values 
of relative range in which the afterburner weight and 
aerodynamic losses were not charged to the engine. 


It may be of interest to mention an engine other than 
the turbojet. Thermodynamic calculations for rocket 
fuel are shown in Fig. 8 in which relative rocket range is 
plotted against rocket specific impulse. Values of cal- 
culated impulse for complete combustion of a number 
of possible rocket fuels are spotted on the curve. It is 
of interest to note that fuel oxidant combinations exist 
with range possibilities that are over twice those of the 
alcohol-oxygen combination that was used in the 
German V-2 missile. In optimization study of long- 
range missiles and in selection of rocket fuel-oxidant 
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combinations for study and development work, con- 
siderable attention needs to be given to the results 
shown in this simple chart which were obtained from 
thermodynamic considerations without recourse to any 
experimental data. 

To temper my discussion and to illustrate some of the 
errors in the conclusions that can be drawn from too 
hasty acceptance of the results of simple analysis, re- 
sults are shown (Fig. 9) in which the rocket combustion- 
chamber pressure is plotted against the relative range. 
The results show increasing values of the relative range 
with increasing combustion-chamber pressure for all 
values shown on the curve. In preparing the results of 
Fig. 9, the untenable assumption was made that engine 
weight did not vary with combustion-chamber pres- 
sure. Ifit be assumed that the rocket-engine and pump 
weight increase with combustion-chamber pressure in 
some reasonable manner, the results of Fig. 10 are 
obtained. 

It will be noted (Fig. 10) that there is a peak value of 
relative range. The effects of increased engine weight 
outweigh the gains from increased rocket-engine cycle 
performance. If less conservative estimates of rocket 
and pump weight are made, the peak pressure can be 
shifted to a higher value. 

Optimization studies need to be made cautiously and 
their results used with judgment. By combining all 
the talents available in research laboratories, industry, 
and military services, it should be possible to make 
optimization studies of a most fundamental character 
which could be adequately tempered with the prac- 
tical considerations. In this way a sound program for 
the future could be achieved. I say ‘“‘let us be about 
it. 


Discussion 


Chairman Taylor: We did a lot of optimizing, and 
we covered a tremendous amount of area. I am sure 
there are details that were omitted, because, really, we 
only set up an outline for optimizing. So, any of you 
who have questions may present them now. 

Waldo Claflin, Grumman Aircraft Engineering Cor- 
poration: Sometimes a basic engine type may have 
optimum design and efficiency characteristics for an 
airplane application but may not be available in a size 
that suits that application. I would like to ask whether 
it is practicable to produce an engine of good basic de- 
sign in various sizes to meet the size requirements of 
various aircraft. 

Chairman Taylor: Could we ask the question a little 
differently? Could we ask, ‘How practical is it to 
scale the size of an engine when the type is established ?”’ 
In other words, is that as hard as making the engine 
over again, or is it easier if you scale the type of engine? 

Mr. Claflin: Yes I would like to know whether it can 
be done and, if so, to what extent it should be done. 

Chairman Taylor: I think we had better ask Lindsay 
Dawson of Rolls-Royce. 
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Mr. Dawson: Looking back over the history of our 
operation, it is true that we have done one successful 
scaling operation in producing a new size of engine from 
an old size one—the Derwin-5 centrifugal engine. I 
think it came out rather a better engine too, but my 
feeling is that it is not a general procedure one can fol- 
low. I think it was easier to do this in the case of the 
centrifugal engine that had simpler components. 

You certainly cannot guarantee you will not get a 
different set of mechanical problems if you scale an 
engine either up or down. So many of one’s mechanical 
troubles are vibration troubles that depend upon the 
absolute size of the engine. Of course, you never really 
do scale it; you always alter it a bit on the way. When 
you come to the axial engine, I think one can say that if 
you scale it either way, from the development point of 
view, you have got a new engine to develop, and it is, 
naturally, as hard as the original one. It is not at all 
certain that the best engines remain the best engines 
when you scale them up and down. For example, on 
the question of engine specific weight, there is certainly 
an effect connected with size. You can make engines 
of a better specific weight by either making them small 
or large (just at this moment I am not sure which it is 
myself), because the engine auxiliaries and control sys- 
tem tend to be independent of the size of the engine; so 
that, when you have a small engine, the weight of the 
auxiliaries tends to remain constant as compared with 
big ones. On the other hand, the specific weight of the 
rotating parts of a small engine are better than a large 
one. 

The simple answer is, there is no advantage in scaling 
one engine from another; you have to treat it as a 
brand-new engine. Certainly from the development 
point of view, you will have just as much work to do, 
and the problems between the two engines are likely to 
be different. 

Mr. Pierce: I concur completely. The further 
point is, of course, the time cycle is completely out of 
phase if you have to take an old engine and start to scale 
it and have to wait another 3 years to develop it. You 
‘an never have the rigidly established standard engine 
aud make a scaled engine that will be better. 

Chairman Taylor: In other words, the scaling im- 
plies a static condition while you are changing its size; 
and there is no such thing in this industry, because, by 
the time you get it scaled, you want an improved en- 
gine, not the engine you started with. Do you both 
think that this is so? 

Mr. Dawson: I would like to end up asking why 
they do not scale the airplane too? 

Chairman Taylor: We will have to ask the rest of the 
panel about that. 

Mr. Pierce: I might add from the engine mavu- 
facturer’s point of view that, if you look at a design 
competition for a specific airplane mission, you will 
notice an extreme variation in airplane size. I have 
seen tremendous variation from 14 to over 30,000 Ibs. 
for the identical mission requirements. As Mr. Daw- 
son says, there might be a little more attention paid to 


the size of the airplane rather than to the multiplicity of 
engines. 

T. P. Wright, Cornell Aeronautical Laboratory, Inc.: 
I feel that the concept Bob Woods gave—of trying some 
way to give engine development a head start over the 
air frame to which it was going to be assigned—is one of 
the most basic problems we have in this country. I 
would like to find an answer from the engine people as 
to whether this scheme appears practicable. To sum- 
marize my concept of the scheme, it is to match mission 
and ideal engine, following possibly some of the tech- 
niques of Abe Silverstein first, and arriving at what 
would be an optimum engine for the general mission of a 
class of aircraft; then, to start an engine development for 
the proper size and configuration to meet that mission 
need and let the engine manufacturer proceed for two 
years when he might have a first engine for preliminary 
running. If it appeared it was going to be successful, 
or had potentialities, then match that engine to a suit- 
able air frame. Don’t try to match the air frame initially 
and have the sad experience of winding up with an air 
frame and no engine ready for it. 

If any of the engine manufacturers would comment 
on Bob’s scheme, it would be interesting. 

Mr. Pierce: Well, of course, it could be put into effect 
at any time if the aircraft industry were satisfied to take 
the engine that is currently running. That does not 
seem to be the case. In fact, the trend today, I find, is 
that normally not only is the airplane based on the 
engine you are going to have but it’s partly based on the 
engine you are going to have beyond that. So, I be- 
lieve we are being pressurized by external sources to 
keep from starting the engine ahead of the airplane— 
as Mr. Woods proposes. 

S. Scott-Hall, Research and Development Branch, 
British Joint Services Mission: I find it difficult to put 
this in the form of a question. I think it might be in- 
teresting to make a comment and perhaps Mr. Dawson 
might challenge it if he does not agree with it. 

We in Britain have tried to do just what Mr. Woods 
has been advocating, and I think we have achieved 
some measure of success. We are helped greatly by 
geography in that the whole “time discussion” is going 
on continually between the aircraft designers and the en- 
gine designers to see what kind of engine is really going 
to be required in the next generation of aircraft and 
beyond that. It was my function in my last job to try 
to bring together the two sides—to try and tide over 
this gap that clearly exists in time when starting an 
engine that will be needed for the next generation of air- 
craft. 

Now, the difficulties are considerable. ~ One of them 
is the psychological one. Aircraft designers are prima 
donnas, and they would not be good designers unless 
they were. They have pronounced views, and the 
scaling question that was asked is one of the things 
which always comes up. Nevertheless, I wanted to 
make this comment, and perhaps Mr. Dawson would 
tell us if we have achieved some plan of campaign to 
try to do just what Mr. Woods is advocating. 
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Mr. Dawson: I agree with Mr. Scott-Hall. It is 
certainly true that at home the aircraft and engine plan- 
ning seem to go in parallel. You do have to allow for a 
certain difference in the time scale, and, to that end, I 
think the MOS has been pretty successful in bridging 
the gap. 

Mr. Scott-Hall: There is one other comment I would 
like to make. It has always been the practice in the 
United Kingdom not to specify at all closely the require- 
ments or specifications of an engine. It is left as fluid 
as we can possibly leave it so that the aircraft designer 
and engine designer can settle it between themselves. 

Fredric Flader, Fredric Flader, Inc.: Mr. Hall has 
emphasized the importance of small diameter, and Mr. 
Silverstein has stressed the importance of weight. 
These two things may not be entirely compatible. It 
seems to me that the only way the two can be reconciled 
is by thorough study of the engine and the aircraft in 
which it is intended to be used. Further examples of 
that general nature can be cited. For instance, con- 
sider the importance of the air intake system and the 
exhaust system, neither of which can be initiated and 
carried forward to a conclusion by the engine designer 
completely. 

I remember, in many years’ experience in designing 
aircraft, we were always handed a group of drawings 
from the engine manufacturers and shown mock-ups. 
We then had our choice of those engines that were on 
the market, or were intended for the market, and we had 
to make the best airplane compromise we could—select- 
ing the best of those engines. 


So, I am in somewhat disagreement with Mr. Woods 
wherein he advocates an engine study coupled with an 
airplane mission study, without going into greater de- 
tail. I do not see that we can build an engine that 
could be put into a monoplane, bat plane, or biplane, 
without considering these other factors that may vary 
from one airplane’s concept to the other and one air- 
plane manufacturer to another. 

Therefore, it seems essential that airplane designers 
and engine designers get together early in the game and 
decide which is the best engine configuration from a 
technical study of both problems. Then the engine 
manufacturers could be given a 3-year start. 

Warren Joy, General Electric Company, Aircraft Gas 
Turbine Division: I would like to make a comment in 
answer to Mr. Wright's question. (He asked whether 
engine companies in the United States were following 
Mr. Wood's suggested program.) I would like to say 
that our Product Planning groups have been doing this 
for the last 2 or 3 years on a limited scale. We have 
found that the method of combining aircraft mission 
data, hypothetical aircraft data, and general engine 
cycle data has proved to be extremely useful in the pre- 
liminary phases of our gas-turbine designs. 

In fact, I believe one of our latest engine projects was 
conceived on this basis. Other newer projects now 
under way are being carried out using this method of 
attack also. 


Abraham Moskowitz, Air Materiel Command: I ama 
little lost at Bob Woods’—I will not say criticism — 
suggestion of the apparent lack of correlation between 
the work of the engine manufacturer and the airplane 
designer. There is a certain engine I am quite familiar 
with, and I happen to know that the airplane designer 
and engine manufacturer actually got together some 2 
years before the engine was running. I might add also 
that the engine manufacturer gave the airplane manu- 
facturer the configuration of the engine, the thrust, and 
the specific fuel consumption, and, in each case, they 
were considerably ahead of their predications when the 
engine was finally delivered. 

I mean, I think there is such a thing. Now, of 
course, there is a certain change in the aspect that | 
think we have to consider and that is whether R & D 
was separated from AMC. The original idea of Jimmy 
Doolittle, who was the father of the idea, was to do the 
very thing you are talking about. I think you remem 
ber at that original time that R & D was expected to 
figure a project 3, 4, or 5 years in advance—including 
both engine and airplane—and tie the manufacturers 
together. I think they are working along that line to 
some extent. Now, whether they are entirely perfect, I 
don’t know. 

While I am here, I want to question the engine manu- 
facturers. There are two things I would like to know: 
(1) What is compressor blade flutter? Isit aerodynam- 
ics? Mechanical? (2) What is pulsation or surge, 
and how do we eliminate it? 

Chairman Taylor: Would you like to say something 
on that subject, Abe, or do you think it will lead you too 
far afield ? 

Mr. Silverstein: Why don’t I get together with Mr. 
Moskowitz? It is a rather lengthy and complicated 
subject, and, you recall, last year at this time our meet- 
ing was entirely devoted to this subject. I think we 
ought to get together and talk this over at length. I 
will discuss it briefly if anyone else is interested in it. 

Chairman Taylor: I think we had better stick to opti- 
mizing rather than fixing our basic troubles for the 
minute. 

Question (from the audience): On the question of 
getting the two together, would this system of manage- 
ment, of which we have one or two examples, help the 
situation? Is it as simple as management control, 
where one commercial outfit has control of one-system- 
airplane-power-plant control all the way through? 
Is that oversimplification, or is that a step in the right 
direction ? 

Chairman Taylor: Let us say a word about what hap- 
pens now. I think the power-plant people and the 
air-frame people are extremely close together. They 
talk to each other frequently and have talked to the 
military frequently. The power-plant people are in- 
clined to direct their major energy to the area in which 
they think the major procurement is going to lie. And 
since they are impelled by exactly the same forces, 
they are all inclined to land in the same place. So 
that, instead of a list of engines over a series of sizes, or 
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series of types, you are inclined to get four or five in the 
same area. That area is then parceled out to airplanes 
—depending on a lot of things. Then the engine peo- 
ple want to develop something new, so they again apply 
the same principle and find themselves in the same area, 
because they are analyzing the same factors. I think 
some degree of control or some degree of connection 
between an engine company and a specific airplane 
development might tend to move this thing over just a 
little bit. 

I am not quite sure whether yours was in the form of 
a question. You said, ‘““Would that help?” 

Interrogator: Yes, I was interested because there are 
a few systems now out on contract on that basis. 

Chairman Taylor: We will let Bob Hall take a crack 
at that one. 

Mr. Hall: I will answer that by saying that we feel 
about engines as we feel about electronics, armament, 
and other components that go into the completely de- 
veloped airplane. We feel that the overall result is 
likely to be better if we have no financial or adminis- 
trative involvement in producing such components. 
To be specific, we are quite sure that if two or more 
independent engine manufacturers are competing for 
our business and we are able to accommodate their 
engines interchangeably, the end product of at least one 
manufacturer is likely to be better than anything we 
might produce by ourselves, without competition. 

Chairman Taylor: Ed Heinemann, you had some re- 
cent experience in rather complete control of a project. 
How did you like it? 

Mr. Heinemann: Generally, I feel the system we 
have in this country is good. We have five competitors 
capable of developing good engines, and the competition 
will keep the engine development at a good rate. 
Personally, I think we have too many engineers trying 
to do system analysis work and not enough doing good 
engineering. Personally, also, I would not like to take 
on the responsibility for engine development. I think 
the engine people with their background can do a better 
job than the air-frame people can do—even though we 
have taken on the development of many other com- 
ponents such as actuators, bomb racks, etc. We didn’t 
especially want to take these on but did so only because 
we couldn't get a good job of engineering on the outside. 

I don’t think a system management approach would 
do anything but confuse the issue. 

Mr. Moskowitz: Remember General Putt’s paper on 
weapon systems? It was only presented a year or so 
ago, and it covered that very thing, but the concentra- 
tion lay in R&D. That really answers his question. 

Mr. Wright: This question is directed to Mr. Daw- 
son. We were speaking a minute ago of using the same 
basic engine scaled up. I’m now talking about scaling 
up one little part of that engine—that is, to change the 
by-pass ratio in the by-pass engine by amounts so as to 
optimize for various speeds. Is it possible within rea- 
sonable limits to change the by-pass ratio with the same 
basic engine ? 


Mr. Dawson: When you come to read a paper at this 
sort of meeting, you always cheat. You oversimplify 
to the point where everybody thinks you've got a nice 
cut-and-dried story to take home—except the people 
who are more expert, who know perfectly well you're 
just pulling their leg. When I was talking about the 
by-pass engine, it was a gross oversimplification, be- 
cause, if you change the by-pass ratio, you change the 
diameter of the engine and the drag of the installation. 
You have to find out where you put it; and, in spite of 
opinions to the contrary, the weight of the engine is 
extremely important, even on quite long-range air- 
craft; so you have to bring in the problem of weight, 
etc. The first thing to decide is whether you really 
want to change the by-pass ratio. That is a simple, 
overall sum, and you can only do that with a particular 
study on a particular aircraft. If you conclude you do 
want to change it, you know perfectly well in any nor- 
mal sort of engine it is never quite as simple as it looks, 
and you find you have upset the overall balance of the 
system and have saddled yourself with a much larger 
job than you suspected. 

For example, if you change the by-pass ratio, you 
change the amount of power needed from the turbines; 
and you may have to change the number of turbine 
stages in the engine. 

T. F. Cartaino, Allison Division, General Motors 
Corporation: In this optimization topic, Mr. Woods, 
when we come to the final evaluation of these air- 
frame-engine combinations, are we still justified in using 
as a perimeter this business of the least gross weight 
that will give us the required mission? 

Chairman Taylor: For the airplane? 

Mr. Cartaino: Yes. 

Mr. Woods: You want to assume a conservative 
value that is reasonable of attainment. Your assump- 
tions should be representative of current or predicted 
state of the art and know-how at the time you contem- 
plate this thing will happen. You want to make reason- 
able assumptions and not the absolute minimum. 

But I think, about as I anticipated, at least some of 
the people in the audience have missed my point—that 
is, my argument that I don’t want to get the air-frame 
and the engine people together in initial concept phase 
of the engine development. I want to keep them apart, 
because I feel that, particularly as we pass into this 
supersonic speed area, perhaps the engine and the fuel 
system become such a major part of the whole that we 
will want to optimize the power plant. I have been 
more or less avoiding saying that the power plants we 
have do not incorporate improvements that are 
representative of our current apparent scientific and 
technical know-how. We do not yet have the high 
turbine-inlet temperatures and air-cooled buckets we 
should have. Maybe the Americans are waiting for the 
British to come up with something that they can copy. 

I am in the hope that, if we air-frame designers re- 
move our benevolent influence, when the engine de- 
signers get to looking the problem directly in the face, 
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they will arouse from their lethargy and go out and do 
something about it—something drastic. 

George C. Rapp, General Electric Company: Along 
this line of working together, several years ago I think 
that it was the opinion of almost all aircraft manu- 
facturers that they wanted to do the aerodynamic job of 
the inlet. Now I think perhaps with the advent of 
supersonic flight it is time we re-examined this and 
asked the question, “Can the air-frame manufacturer 
do the job alone in the supersonic range?’ In the su- 
personic range it appears this will not be the case. There 
really will have to be an extremely closely knit alliance 
in the development of the engine and the air-frame com- 
bination. 

Now, I would like to pose a question to the panel. 
Do they believe that this is necessary? 

Chairman Taylor: Does the panel believe that it is 
necessary to have a close alliance between the engine 
and airplane manufacturers in developing the inlet for 
a supersonic airplane? 

Mr. Hall: I think it is most certainly desirable. I 
believe I implied this earlier when I said that the engine 
designer should know internal as well as external aero- 
dynamics. While my emphasis at that point was on 
the afterbody configuration, I am sure that close 
cooperation on the inlet design is of equal impor- 
tance. The trouble is that the configuration of 
the inlet is so influential in governing basic arrange- 
ments for the particular aircraft that we don’t feel 
we can have this work handled by the engine people 
alone. I agree, however, that they should be thor- 
oughly conversant with all the problems. 

Chairman Taylor: Would it be reasonable for you to 
design it, and then have it checked when you have it de- 
signed ? 

Mr. Hall: That is exactly what we do today. We 
supply our entire intake system to the engine manu- 
facturer for test, and I’m sure we've gained much 
thereby. 

Chairman Taylor: Bob Woods, do you want to say 
something about that? 

Mr. Woods: Of course, we're talking about a wide 
range of time, place, and circumstance. Subsonically, 
I think our technicians well warrant the continued sup- 
port and all the enthusiasm that we can give them. 
But, I’m still maintaining that supersonically the power 
plant becomes so vitally controlling in the whole picture 
that, outside of a little freedom in wing configuration 
perhaps, the rest of it is all established for us. It’s 
going to be sharp, thin wing or it isn’t supersonic, and 
that’s a basic perimeter. So, in a supersonic configura- 
tion of moderate range, the engine air inlet condition de- 
sign variation can influence the range something like 15, 
18, or 20 per cent, from bad to optimum. It’s therefore 
obvious that we ought to strive in our concept of de- 
signs for the maximum optimization we can get in the 
power-plant system and presume it can be attached to 
an air frame of suitable capacity and capability later on. 

It’s all a question of degree. Such divorcing of the 
engine concept, tying it directly into the requirements, 


mission, and concept stage, would have to be supported 
by direct collaboration between engine and airplane 
people in final development and actual construction of 
installation, obviously. 

But, my point is still that in the concept stage we 
ought to see—well, perhaps I can use an analogy. A 
naval gunner needs practice shots to bracket the target. 
Admittedly, it is wasteful to fire one over and one under 
the target, but, in so doing, they establish a range for a 
hit on the target. 

Because supersonic projects and engine develop- 
ments are extremely expensive, time consuming, and 
limited in number, we want to be sure we get the right 
answer. The best way to do that is to bracket the 
situation by an optimization study that includes an 
assumed air frame of some reasonable concept and see 
whether we land in the straight turbojet, ducted fan, 
by-pass, rocket-ram-jet, or a combination arrangement 
of engine types. 

We should try to find the general range of possibili- 
ties during the general concept work. At that stage of 
the game, I can’t see that the average airplane designer 
can contribute more than confusion—because, unfor- 
tunately, we are stuck with problems of our own. In 
some cases, we have a company configuration commit- 
ment in the airplane, and the company says, “You sell 
it even if it isn’t any good.”’ 

At that stage of the game, I think perhaps it’s best 
that the engine people find their way in the wilderness 
without our benevolent help, as I pointed out before. 

Hans Schmidt, Wright Aeronautical Division, Curtiss- 
Wright Corporation: In the early days of jet-engine 
development, 1938-1939, half the country considered 
that it was always necessary to have extra thrust main- 
tained during take-off. Nowadays, it seems it’s equally 
unportant to race at maximum speed. I would like to 
know if take-off cruise is still as important as it was in 
those days, or if you might make a sacrifice and by so 
doing get better elevation. 

Mr. Heinemann: I might say that in the last three 
or four jet designs we have worked on we have not 
found take-off boosters necessary. If the airplane is 
going to have good maneuverability at altitude, it usu- 
ally has enough lift to get off, even from a carrier. 
Then auxiliary boost is not necessary, except in one case 
I know of where catapult limitation requires it. But, 
afterburner boost for take-off doesn’t seem to be too 
important, except, perhaps, for some interceptors. 

Mr. Schmidt: What would you say if I could give 
you a power plant that weighs very little or practically 
nothing? Would you be able to use such a power plant 
with, say, a specific weight-size ratio of 0.25 or even less? 
Of course, that means putting the power plant in the 
tail end as far back as you could go. 

Mr. Heinemann: Offhand, I would say ‘‘no’’ be- 
cause, in the first place, it’s extremely difficult to get 
proper balance in the airplane with the power plant aft. 
If you notice, all current jets have power plants for- 
ward, either at the center of gravity or foreward of the 
center of gravity. 
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Mr. Schmidt: Would it make a difference if the 
power plant were very light and very concentrated ? 

Mr. Heinemann: Well, I think not. I think, if you 
have enough thrust to take care of the maximum speed 
conditions, climb, and everything else that is required 
for a combat machine, it will have satisfactory take-off 
characteristics. 

J. F. R. Floyd, Johns Hopkins University: The discus- 
sion of turbine engines has been tempered by the con- 
sideration of practicality. I would like to ask Mr. 
Silverstein if he would make some comments on the 
practicality of rocket fuels he mentioned. 

Mr. Silverstein: I don’t think I can make any com- 
ments—I haven’t been building rocket engines. We 
don’t have a man on this panel who has had that experi- 
ence. 

T. J. McGuire, Jr., United Aircraft Corporation: I 
wonder if I detect a bit of conflict in what Mr. Pierce 
and Mr. Woods had to say. Although Mr. Woods 
pointed out that at supersonic speeds the importance of 
the aircraft seems to be on the order of 5 per cent com- 
pared to 15 or 20 per cent for the power plant, Mr. 
Pierce pointed out that in design competitions (or in 
one case he knew of) there was a gross weight variation 
of from 14,000 to 30,000 Ibs., presumably using some- 
what the same engine. 

I was wondering what the conflict in my own thinking 
was. 


Mr. Pierce: There is not as much conflict as appears 
on the surface. In that specific case, they were not 
using the same engine. It went from a very small en- 
gine with the barest essential equipment to a much 
larger engine and more complex airplane having more 
flexibility. So, the conflict is not what is required to do 
the mission but what else you want to have the airplane 
do after it has successfully completed the mission. 

Chairman Taylor: It is a relatively small variation in 
mission making relatively larger variation in the con- 
figuration and size of the airplane, and I think that 
can't be exaggerated. 

Thomas Barnes, Grumman Aircraft Engineering 
Corporation: I would like to ask Mr. Dawson if he be- 


lieves the by-pass engine with afterburning turbojets 
is necessary for normal supersonic flight? 

Mr. Dawson: I am a great believer in Abe’s sums, 
and I should hate to answer the question without some- 
body doing some rather careful calculation. You have 
said ‘“‘an afterburning engine for supersonic flight.” 
This brings me to a point—having listened to one or 
two people. 

I think Abe touched on this in his paper. I don't 
understand why everybody assumes you must have an 
afterburner. First of all, we have never needed after- 
burners for take-off. This is a product of the local type 
of aircraft design in the United States. Secondly, it 
always seems to me that for some applications, if only 
we were clever enough and could get enough thrust into 
the airplane by making the engine light enough, we 
might be able to do without the thing. 

Personally, I think it’s an invention of the devil. 

Mr. Douglas, North American Aviation, Inc.: I would 
like to ask Mr. Silverstein if he doesn’t believe that the 
divergence-convergence air nozzle would not be an inter- 
esting possibility (somewhat of a necessity of supersonic 
flight), because engine limitations are going to become 
more difficult, and more efficient use of the engine will 
become necessary. I know at North American we did a 
preliminary study on the effect of convergence-diver- 
gence nozzle and of a variable air nozzle and found the 
results most promising. 

Mr. Silverstein: I think my curves on Fig. 6 showed 
that. 

Question (from the audience): In the consideration of 
optimum performance either of power plant or of the 
air frame, I should think it would be wise to consider 
the possibilities of rocket propulsion both for jet take- 
off and also for superperformance when the American 
aviator finds himself more or less low man on the 
totem pole under a cloud of enemy fighters. 

Don’t you think this could possibly supplant the 
afterburner to give you additional thrust? I would like 
to hear from Mr. Heinemann, since he made a remark 
about the afterburner. 

Mr. Heinemann: My personal opinion is “‘no.”’ 

The discussion was concluded at this point, and a movie 
was presented by Mr. Heinemann. 
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SUMMARY 


Most design engineers are not in a logical position to maintain 
an open-minded frank approach to flight testing; they cannot 
achieve a wholly objective analysis of the results of their own 
work. Flight testing is, in a sense, an evaluation of engineering 
work and must be made by someone other than the design engi- 
neer. 

The more general postulate is that those who are concerned 
with the quality of an airplane in any of its phases must not be 
subordinated to Engineering, Manufacturing, or Sales. They 
must have a clear pipe line to ‘“‘top management’ unimpeded by 
the subjectivity of the major operating functions. The “Quality 
Control” function has historically had separate reporting priv- 
ileges but has been confined to the inspection of manufacturing 
only. Those who are technically qualified to evaluate the in- 
flight quality of the airplane have not always had this privilege; 
they have too frequently been subordinated to Engineering 
or Sales. Too frequently the practical judgment of pilots and 
others experienced in the operation of the product has been lost 
in a forest of specifications, ‘‘mission concepts,’’ ‘‘established 
requirements,”’ and scientific double talk. 

It is on this basis that we argue that the flight-test function 
should be independent, distinct, and complete; reporting equi- 
laterally with, not through, any major operating function of the 
company. 


INTRODUCTION 


) peo A DISCUSSION of certain phases of flight 
testing as they relate to Engineering, it was 
suggested that I present my arguments in a paper. 
The discussion centered around the degree of 
participation to be expected by either technical or 
design engineers in the analysis of flight-test data. 
The discussion was part of a larger argument about 
the functions and the organization of Flight Test, the 
course of its development, and its improvement. For 
the purposes of this discussion, I will only go back to 
1941, illustrate the thinking current at the time, and 
connect it with both the present situation and the 
growing belief that flight test should be independent, dis- 
tinct, and complete, reporting equilaterally with, not 
through, any major operating function of the company. 


BACKGROUND 


In 1941, Flight Test was generally organized under 
Aerodynamics or under a common head with Aero- 
dynamics. Most of the work that was required of 
Flight Test was aerodynamic in nature: performance, 
stability, and control. The performance testing was 
primarily the only quantitative testing done, and even 
that was from data recorded by hand by the pilot or 
the flight-test engineer. Stability and control testing 
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was an art of the engineering test pilot upon whose 
judgment and knowledge frequently depended the 
entire evaluation of the handling characteristics of the 
airplane. Aerodynamics regarded this person as a 
psychological curiosity, full of opinions and _half- 
truths. They were forever probing to find why he 
wanted lateral stability, why he wanted the aileron 
forces to be proportional to rolling velocity, why he 
insisted on positive longitudinal stability but lower 
trim changes with speed. 


To illustrate this organization and the basis upon 
which it was formed, I have drawn upon the 1941 
flight-test manual of one of the major aircraft com- 
panies for its organizational chart and a quotation giving 
the reasons supporting it: 


“Flight testing may suffer from its inherent location 
in the company’s organization as a whole. It is well 
known that the flight-testing groups in some companies 
have been with the Sales Division, the Production 
Division, or operate from some other division only re- 
motely associated with the engineering and design groups. 
Obviously, no amount of individual integrity can, 
with such a setup, yield optimum results from a design 
standpoint. The Flight Test Unit must fit into the 
general organization in such a manner as to enable 
close coordination with Engineering, Aerodynamics, 
and other Design Groups.” 


An important inference may be drawn from this 
quotation: The flight-test organization was in a state 
of change, and, even though settled momentarily at 
the beginning of this critical period, its exact location 
within the company unsettled. Two definite 
opinions are expressed as reasons for this organization: 
(1) The integrity of the flight-test function as it sup 
ports the design function is impaired if Flight Test is 
organized under Sales or Manufacturing; 


was 


and (2) 
the flight-test organization should permit close co- 
ordination with Engineering, Aerodynamics, and other 
design groups. 


Fig. 1 is the organization chart of this same flight- 
test organization from which the quotation is taken. 
As you can see, the Director of this organization was 
also in charge of the Aerodynamics Department, and, 
as you probably all recognize, this was a familiar pat- 
tern in most aircraft companies during the early years 
of World War II. Under this organization it was only 
natural that the priorities of the work done in Flight 
Test should favor Aerodynamics. Stability, control, 
and performance were the subjects of 90 per cent of the 
work done. Hydraulics, and electrical 
systems and actual] structural development testing. 
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armament testing, etc., took a second place to the 
phugoid oscillation. 

This was the era of the sequence valve and the sticky 
relay. During this time ‘‘working the bugs’”’ out of the 
airplane was the accepted task of newly formed squad- 
rons and commercial operators. Underdeveloped 
electrical and electronic installations produced service 
maintenance nightmares. Hydraulic and mechanical 
systems had minds of their own. Landing gears were 
both up and down at the same time. Bomb bay doors 
would open or close, but they would not do both during 
the same flight. It was in this atmosphere that the 
Hun- 
dreds of assemblies were scrapped, re-engineered, and 
rebuilt. The “‘retro-fit’? became an institution. 


postproduction modification centers evolved. 


I am not implying that any short-term or long-term 
answer exists which will resolve the problems of under- 
development. I am saying that the recognition in the 
aircraft industry of its responsibility with respect to 
the whole airplane has led to a functional and organiza- 
tional growth that, as part of this growth, has altered 
the functions and organization of Flight Test. 

The requirements for flight-testing the other areas of 
the airplane which were restrained by the 1941 organi- 
zation produced a change where Flight Test reported 
directly to the head of a technical department or sub- 
division that included Structures, Dynamics, Thermo- 
dynamics, Armament, Electronics, and the various 
system installations groups. In some cases, Flight 
Test was organized on a departmental basis reporting 
directly to the Chief Engineer. (See Fig. 2.) 

But, even under this organization, relations with the 
Project Office, the Sales Division, and the Manufactur- 
ing Division were somewhat ill-defined and poorly co- 
ordinated. Schedules were relatively loose and uncon- 
trolled; lack of timing was most usually a sad fact about 
which there was a great deal of rationalization and no 
active planning. ‘‘Academic testing’’ and “‘research- 
ing’’ became accusations legitimately directed at most 
flight-test organizations by production-minded project 
and manufacturing people. 

Further, the “integrity” that was questioned in the 
organization under the Sales Division because of its 
primary interests in selling and under the Production 
Division because of its primary interest in schedules and 
costs was now being impaired by the equally subjective 
interests of the design or technical engineers: The de- 
sign engineer wanted Flight Test to prove the first 
premises and assumptions used in the design; they 
preached a ‘‘positive’”’ approach to flight testing; ‘‘prove 
the airplane to its specifications; use it as it was 
intended to be used; we will take the responsibility for 
the risk that the airplane will mot meet the competition.”’ 

This organization remains a relatively general situa- 
tion in the industry today. It cannot fairly be argued 
that it will not produce good results. Tremendous 
strides have been taken in the development of airplanes 
during the years the various forms of this organization 
have been in force. And, certainly, this organization 
has not deterred this development in the cases where 
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progress has been made. It has provided the design 
engineer with a practical development tool. In many 
cases, it has provided him with information that he 
could not otherwise obtain. Nevertheless, during 
these same years—and now—the customer has not been 
wholly satisfied with the airplanes’ development; the 
results have not been all good. There have been 
criticisms and, the worst cases, cancellations. 
Ordinarily, where criticism has arisen, it has been pre- 
ceded by criticism within the company made by the 
pilots, the flight-test engineers, and the crew operating 
the airplane. 

Many of these criticisms could have been avoided. 
When they were reported to Engineering by Flight 
Test they were received as “isolated cases,”’ ‘‘marginal 
issues,”’ ‘‘outside the scope of the design,” and ‘‘con- 
clusions based on insufficient data or based on too 
much scatter.’’ Many times the problem was recog- 
nized too late to be corrected. 

Some companies have looked upon this flight-test 
reporting as a significant preview of their customers’ 
reaction. The management of these companies has 
redelegated the flight-test responsibility so that the 
Flight Department reports directly to management. 
It has made the Flight Department responsible for the 
evaluation of the airplane and responsible to Engineer- 


in 


Fic. 2: 


Quer 
ENGR. 
} 
AERO. DIN, 
TEST AERQ. 
TEST ENC) PILOTS 
CHIEF 
TECH. 
Div. 
FLIGHT CHIEF PRELIM. SERVO 
(rest AERO. STRBCTURES DESIGN CHARIS 
wi 
ANALYSIS 


64 AERONAUTICAL ENGINEERING REVIEW—JUNE, 1954 


QUALITY 
CONTROL 


Test 


RELATIONS 


Fic: 3. 


ing only as a service function supplying technical in- 
formation in support of design and development. 
(See Fig. 3.) 


THE FLIGHT-TEST POINT OF VIEW 


I recall a conversation with Tommy Booth who at 
that time was a Commander in the Navy and the Di- 
rector of Flight Test at Patuxent. We were discussing 
the development of quantitative flight testing, the use of 
recording instrumentation. He was concerned with 
the possibility that, with this development, test pilots 
would lose their perspective; that they would lose the 
freedom of their own judgment in the qualitative anal- 
ysis of the airplane. He was concerned that the 
numbers, the measurements, would become ends in 
themselves and that their meaning would become 
secondary. The point of my recalling Tommy Booth’s 
remarks, however, is that it illustrates his respect for a 
point of view that should be an inherent part of the 
evaluation of the airplane. The developing judgment 
of the people operating the airplane, conducting the 
tests, and evaluating the results should not be impaired 
by the authority of a number. It should be included, 
recognized, and made part of the personnel asset of the 
company. 

It is only fair to the people who will eventually use 
the airplane to include the perspective of Flight Test 
in the functions of the aircraft company. This per- 
spective must make the integrity of the airplane in 
both its complete sense and its objective sense the es- 
sential purpose of testing. The aerodynamic airplane, 
the air frame, the systems, the components, the detail 
parts; their whole operation, application, and eventual 
environment must become one integrated whole. And 
this integrated whole must be examined frankly 
by Flight Test. 

It is acknowledged that the design engineer is re- 
sponsible for the integrity of the design of the airplane. 
But he is not in a position to be wholly objective about 
it. It is a case of the hen being responsible for laying 
the egg and others being in a better position to judge it. 
The design is the function of Engineering. The evalua- 
tion is the function of Flight Test. 


This organization establishes Flight Test as a func- 
tion that is no longer an exclusive part of one de- 
partment, one subdivision, or one division. Flight 
Test can now reacquaint itself with the services it per- 
formed at one time for the Sales and Manufacturing 
divisions. The demonstration of an airplane is a pri- 
mary tool of the sales people, and I do not mean demon- 
stration in its structural demonstration sense. Flight 
Test should be prepared to fly the airplane for sales as a 
matter of course. It is Customer Relations that en- 
counters the questions about the use of the airplane and 
about all the operational ‘‘ologies’’ that are common to 
pilots the world over. In its turn, Customer Relations 
is a source of information for the pilot and the flight- 
test engineer. It provides continuity and a fresh 
knowledge about the mission and the exact conditions 
under which the airplane will be used. 


The effect of flight testing upon the production of the 
airplane where timing is of utmost importance is a 
major consideration in the planning of a test program: 
The priorities, the order of testing, and the impetus 
given to completion should be based on production 
requirements. There is little purpose in running flight 
tests for development of the last airplane on the line. 


The testing of the airplane can be integrated into the 
production of the airplane: The embarrassing slips in 
schedules which result from hold orders that are too 
late or from struggles with underdeveloped items of 
equipment and procedures are largely unnecessary. 
In actuality, there have been many false premises 
established about the relationship between flight 
testing and manufacturing. It has been assumed for 
many years that the flight-test operation was subject 
to so many unknowns and technical problems that the 
complete testing of the airplane could not be scheduled, 
could not be planned, and that the production planning 
of the airplane had to be predicated upon incomplete 
flight testing. There is considerable evidence today 
that this assumption is not altogether true. There are 
hopeful indications that the prototype concept is giving 
way to a plan that will integrate flight testing with a 
slow build-up of airplanes that are complete and final in 
themselves. This does not mean ‘‘stretch out.’ It 
means a large number of test airplanes early enough to 
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permit the adequate development of the airplane before 
high-rate production. 

The organization shown in Fig. 4 should be looked 
upon as a development of the flight-test function, not 
as a change from a function or a change that relieves 
Flight Test of the responsibilities it has as a service 
function to Engineering. 

This figure illustrates the functionalization of Flight 
Test and Engineering. It illustrates the provisions for 
the “close coordination with Engineering, Aerody- 
namics, and other design groups’’ which was one of the 
fundamental reasons for the establishment of the or- 
ganization shown in Fig. 1. The coordination is 
maintained on a functional basis where the requirements 
of Engineering are funneled through the Project Office 
to the project flight-test engineer. He becomes the 
single channel, the clearing house. He is the one man 
in Flight Test who wears two hats. He is responsible 
to the project engineer for obtaining information by 
flight test which is required for design development. 
He is responsible to Flight Test for his methods and 


point of view. He serves the project engineer on the 
same functional basis as the project aerodynamicist 
or the project structures engineer or the project power- 
plant engineer does in any engineering organization 
that maintains a project-staff system. 


CONCLUSIONS 


To summarize the discussion: I have argued that the 
organization of Flight Test in the aircraft industry has 
been and is changing; that the first purpose of flight 
testing is inherently the objective evaluation of the 
complete airplane; that, to accomplish this purpose, 
Flight Test must have a clear pipe line to top manage- 
ment unimpeded by the subjectivity of Engineering, 
Sales, or Manufacturing; that, by the adaptation of a 
functionalized organization that is common to Engi- 
neering itself, it can maintain Engineering’s require- 
ment for technical and design information; that, by 
being independent of Engineering, it can regain its 
position as a service to Sales and Manufacturing. 
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Operational Economics of 


Scheduled Helicopter Transportation 


ROBERT L. CUMMINGS, JR.* 
New York Airways, Inc. 


IT MANY AVIATION GATHERINGS celebrating the fif- 
tieth anniversary of flight, discussion of the future 
of the helicopter in commercial transportation has 
played an important part. Competent aeronautical 
engineers state that there is no inherent technical limit 
as to the size and capacity of helicopters. Vivid 
pictures have been painted showing giant rotor craft 
moving in scheduled service carrying passengers and 
all types of cargo. Subject to the development of 
satisfactory cost and revenue factors, there can be no 
doubt that this new dimension in transportation, the 
helicopter, is going to have an important impact on our 
way of life. 

However, to those of us in the commercial operating 
end of this industry, the economic qualifications are 
basic. Future equipment must have drastically re- 
duced cost characteristics and increased revenue- 
earning potentials. Costs must be reduced to a point 
where commercial traffic can be attracted and gener- 
ated in volume. Put another way, it will take far more 
than the completion of a helicopter so engineered and 
mathematically correct that it cannot fail to fulfill 
all flight requirements. Perfection of engineering by 
itself is far short of enough. The economic factor can 
make or break an otherwise satisfactory design. In 
this connection, it has been repeatedly demonstrated 
that optimum equipment cannot be obtained without 
the highest degree of coordination between the manu- 
facturers and operators, beginning with the earliest 
drawing-board planning. 

That is why what New York Airways, Los Angeles 
Airways, and Helicopter Air Service are doing today is 
so vital. It is important not only to these companies, 
but, of far greater significance, it is also important to the 
forward development of the helicopter as a major 
auxiliary of the civil and national defenses and as the 
means to bring further progress to our social and eco- 
nomic way of life. 

Moreover, it is obvious that the military operators 
can save the taxpayer substantial sums of money over 
the years by appropriate consideration of commercial 
requirements. In the final analysis, commercial and 
military operators have a common objective to a degree 
not generally true in the development of other types of 
aircraft. 

It is a known fact that high costs are inherent in the 
For 


infancy of a new service such as we perform. 
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present purposes, it may be helpful to discuss New York 
Airways’ cost experience for the month of October, 
1953, as a possible illustrative period. For this month, 
total costs amounted to $3.04 per revenue mile, of 
which $1.85 was direct and $1.19 indirect. Assuming 
an average available capacity of 1,000 lbs., the total 
cost per seat-mile would be slightly more than $0.60, 
the cost per available ton-mile being $6.08. This 
cost experience is not susceptible to comparisons with 
other forms of transportation. The helicopter is 
clearly not a truck or bus, neither is it a fixed-wing 
airplane. It has, of course, some attributes of each. 
It is a new dimension in transportation, meeting the 
demands of a changing community structure, where 
industry is moving into the suburbs and traffic con- 
gestion in city centers is becoming more and more 
intolerable. 

This difference is recognized by various govern- 
mental agencies, both federal and local. Rules and 
regulations developed for other modes of transport 
have generally not been considered as seru.ng precedents 
for the helicopter transport industry. This sensible 
approach must be continued if we are to obtain full 
advantage from this new vehicle. 

Our operating characteristics can be highlighted by 
the cost experiences developed in the month of October, 
1953. During this month, which we are using for 
illustration purposes, New York Airways operated a 
fleet of five S-55 helicopters and logged nearly 35,000 
scheduled miles. The cost ran slightly over $100,000 
for the month. As a practical matter, these costs may 
well be substantially higher than would be incurred 
in other communities. For example, in New York 
we have three major airports to staff and serve 24 hours a 
day. We have high rentals, landing fees, etc., which 
are beyond our control. Our performance factor has 
also proved to be disappointingly low because of 
weather. About 16 per cent of our scheduled flights 
during this past year were canceled for this reason and 
only 1 per cent because of mechanical problems. An 
operation with small equipment limited to daylight 
would incur much lower costs but, at the same time, 
would not serve the purposes for which New York 
Airways was certificated. Specifically, smaller equip- 
ment would not permit the development of cargo and 
passenger sources of revenue and would not be able to 
fly at night because of pay-load restrictions. 

There are a number of factors inflating our cost struc- 
ture and over which we can exert little influence at 
present. For instance, by the 
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operations, an unusual amount of maintenance is re- 
quired; for every hour of flying time, 6 man-hours of 
maintenance are necessary. Utilization over the 
last 12 months has averaged less than 4 hours daily, 
which obviously makes for high depreciation charges. 
Further, our aircraft insurance premiums are premised 
on an annual basis without regard for utilization. As 
we are allowed to increase our daily utilization factor, 
so will we be able to decrease our unit depreciation and 
insurance costs. The nature of our operations also 
plagues us with an abnormally high degree of nonrev- 
enue miles to maintain our existing schedule pattern. 
For noise and safety reasons, our flight path between 
Idlewild and Newark alone takes us 29 miles, whereas 
the direct line measures less than 21 miles. 


But, as a result of experience and exposure to prob- 
lems in need of remedial action, the operator and 
manufacturer will be in a position to make such modi- 
fications that costs will ultimately be reduced and the 
quality and scope of our service greatly improved. 
It is not unrealistic to expect that, now that they have 
developed a successful operating machine, the heli- 
copter engineers will devote considerable energy to 
refining this vehicle so that its characteristics will 
become increasingly more efficient and economical. 
Again, this has been the evolution in the development of 
the fixed-wing airplane. It will be true with the heli- 
copter. 

Nevertheless, even at present, in evaluating heli- 
copter services, the user is concerned with the time 
saved. When the number of miles to be traveled is 
extremely small, the cost per mile has lessening im- 
portance. Remember, the versatility and utility of 
the helicopter as a transportation instrument are 
centered primarily in the ability to move passengers 
and cargo quickly and safely over congested areas 
and geographical obstacles with actual distances being 
relatively limited and, in any case, of minor importance. 


Operations such as New York Airways, Los Angeles 
Airways, and Helicopter Air Service are conducting 
and not only working the bugs out of today’s machines 
but they are also greatly accelerating the evolution of 
more effective equipment through their continuing 
experiments and accumulation of experience. Day in 
and day out, operations are uncovering and solving 
problems that would not otherwise be encountered. 
This is true equally in both the technical and business 
aspects of this new industry. 
problems 


As vibration and noise 
have been encountered, measures have 
been undertaken which promise a successful solution. 
Similarly, navigation and traffic control difficulties are 
being solved. Maintenance procedures and operation 
techniques are being constantly improved. Similarly, 
specially adapted procedures are evolving for passenger 
handling and loading and unloading freight—all with a 
minimum of paper work and personnel. 


We are proving once again that there are no short 


cuts, no cheap or inexpensive ways to develop a new 
means of transportation. There is no substitute for 
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actual operations under commercial conditions where 
problems arise and are solved by management specifi- 
cally charged with the responsibility. In this process 
the three operators certificated in the United States 
are making essential contributions to the future of the 
helicopter transportation industry. They are acceler- 
ating the day when improved equipment may serve all 
the leading communities throughout the country on a 
sound economic basis. 


No discussion of the value of the presently function- 
ing helicopter transportation industry can be rationally 
concluded without mention of the role it now occupies 
in the civil defense organization. Clearly this has 
future implications of major proportions. Soon after 
the inauguration of our service here in New York, all 
our operating personnel and fleet were enrolled as an 
adjunct of the metropolitan civil defense program with 
specific tasks and responsibilities assigned in case of 
any emergency requiring helicopter transportation. 
It is obvious that, as experience accumulates and equip- 
ment improves, our ability to perform will likewise 
rapidly develop. Here again, it is recognized that this 
new vehicle can perform a combination of vital services 
of which no other vehicle yet conceived is capable. 
It can provide the only feasible transportation into and 
across radioactive areas. It can lay communication 
lines where these are required. It can transport the 
injured and solve traffic problems. The possibility 
of emergencies of the proportions described above must 
be considered remote. Even so, it is plain that a fleet 
of helicopters with trained personnel should be avail- 
able for the contingency in the vicinity of all highly 
congested areas. It is equally plain that neither the 
military nor the civil defense organizations can afford 
to have stand-by equipment on a full-time basis. 
Beyond any doubt, today’s commercial helicopter 
transportation operators are demonstrating their ability 
to assume this important responsibility. 


Two years ago, when the Civil Aeronautics Board 
certificated New York Airways, it recognized this 
important function among other broad objectives to be 
served by our service. It asserted in its opinion at 
that time, among other things: ‘Substantial contri- 
butions to the national defense, both civil and military, 
as well as benefits to the commercial and postal service, 
should be experienced well before the time larger and 
more efficient aircraft become available. .. .”’ 


We have referred from time to time to the dependence 
of present-day helicopter operators on Government 
support in the form of subsidy. It is apparent that 
such support is essential at this time to- this fledging 
industry. For fiscal 1954, the Civil Aeronautics 
Board has projected some $2,600,000 as the aggregate 
mail pay for New York Airways, Los Angeles Airways, 
and Helicopter Air Service. Of this amount, about 
$2,300,000 are labeled as outright subsidy and the re- 
mainder is payable to the carriers for the transportation 
of United States mail at the arbitrary rate of $2.58 a ton- 
mile. Total mail pay for New York Airways alone is 
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hy MANY AVIATION GATHERINGS celebrating the fif- 
tieth anniversary of flight, discussion of the future 
of the helicopter in commercial transportation has 
played an important part. Competent aeronautical 
engineers state that there is no inherent technical limit 
as to the size and capacity of helicopters. Vivid 
pictures have been painted showing giant rotor craft 
moving in scheduled service carrying passengers and 
all types of cargo. Subject to the development of 
satisfactory cost and revenue factors, there can be no 
doubt that this new dimension in transportation, the 
helicopter, is going to have an important impact on our 
way of life. 

However, to those of us in the commercial operating 
end of this industry, the economic qualifications are 
basic. Future equipment must have drastically re- 
duced cost characteristics and increased revenue- 
earning potentials. Costs must be reduced to a point 
where commercial traffic can be attracted and gener- 
ated in volume. Put another way, it will take far more 
than the completion of a helicopter so engineered and 
mathematically correct that it cannot fail to fulfill 
all flight requirements. Perfection of engineering by 
itself is far short of enough. The economic factor can 
make or break an otherwise satisfactory design. In 
this connection, it has been repeatedly demonstrated 
that optimum equipment cannot be obtained without 
the highest degree of coordination between the manu- 
facturers and operators, beginning with the earliest 
drawing-board planning. 

That is why what New York Airways, Los Angeles 
Airways, and Helicopter Air Service are doing today is 
so vital. It is important not only to these companies, 
but, of far greater significance, it is also important to the 
forward development of the helicopter as a major 
auxiliary of the civil and national defenses and as the 
means to bring further progress to our social and eco- 
nomic way of life. 

Moreover, it is obvious that the military operators 
can save the taxpayer substantial sums of money over 
the years by appropriate consideration of commercial 
requirements. In the final analysis, commercial and 
military operators have a common objective to a degree 
not generally true in the development of other types of 
aircraft. 

It is a known fact that high costs are inherent in the 
infancy of a new service such as we perform. For 


Presented at the Air Transport Session, Twenty-Second 
Annual Meeting, IAS, New York, January 25-29, 1954. 
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present purposes, it may be helpful to discuss New York 
Airways’ cost experience for the month of October, 
1953, as a possible illustrative period. For this month, 
total costs amounted to $3.04 per revenue mile, of 
which $1.85 was direct and $1.19 indirect. Assuming 
an average available capacity of 1,000 lbs., the total 
cost per seat-mile would be slightly more than $0.60, 
the cost per available ton-mile being $6.08. This 
cost experience is not susceptible to comparisons with 
other forms of transportation. The helicopter is 
clearly not a truck or bus, neither is it a fixed-wing 
airplane. It has, of course, some attributes of each. 
It is a new dimension in transportation, meeting the 
demands of a changing community structure, where 
industry is moving into the suburbs and traffic con- 
gestion in city centers is becoming more and more 
intolerable. 

This difference is recognized by various govern- 
mental agencies, both federal and local. Rules and 
regulations developed for other modes of transport 
have generally not been considered as setting precedents 
for the helicopter transport industry. This sensible 
approach must be continued if we are to obtain full 
advantage from this new vehicle. 

Our operating characteristics can be highlighted by 
the cost experiences developed in the month of October, 
1953. During this month, which we are using for 
illustration purposes, New York Airways operated a 
fleet of five S-55 helicopters and logged nearly 35,000 
scheduled miles. The cost ran slightly over $100,000 
for the month. As a practical matter, these costs may 
well be substantially higher than would be incurred 
in other communities. For example, in New York 
we have three major airports to staff and serve 24 hours a 
day. We have high rentals, landing fees, etc., which 
are beyond our control. Our performance factor has 
also proved to be disappointingly low because of 
weather. About 16 per cent of our scheduled flights 
during this past year were canceled for this reason and 
only 1 per cent because of mechanical problems. An 
operation with small equipment limited to daylight 
would incur much lower costs but, at the same time, 
would not serve the purposes for which New York 
Airways was certificated. Specifically, smaller equip- 
ment would not permit the development of cargo and 
passenger sources of revenue and would not be able to 
fly at night because of pay-load restrictions. 

There are a number of factors inflating our cost struc- 
ture and over which we can exert little influence at 


present. For instance, by the very nature of our 
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operations, an unusual amount of maintenance is re- 
quired; for every hour of flying time, 6 man-hours of 
maintenance are necessary. Utilization over the 
last 12 months has averaged less than 4 hours daily, 
which obviously makes for high depreciation charges. 
Further, our aircraft insurance premiums are premised 
on an annual basis without regard for utilization. As 
we are allowed to increase our daily utilization factor, 
so will we be able to decrease our unit depreciation and 
insurance costs. The nature of our operations also 
plagues us with an abnormally high degree of nonrev- 
enue miles to maintain our existing schedule pattern. 
For noise and safety reasons, our flight path between 
Idlewild and Newark alone takes us 29 miles, whereas 
the direct line measures less than 21 miles. 


But, as a result of experience and exposure to prob- 
lems in need of remedial action, the operator and 
manufacturer will be in a position to make such modi- 
fications that costs will ultimately be reduced and the 
quality and scope of our service greatly improved. 
It is not unrealistic to expect that, now that they have 
developed a successful operating machine, the heli- 
copter engineers will devote considerable energy to 
refining this vehicle so that its characteristics will 
become increasingly more efficient and economical. 
Again, this has been the evolution in the development of 
the fixed-wing airplane. It will be true with the heli- 
copter. 

Nevertheless, even at present, in evaluating heli- 
copter services, the user is concerned with the time 
saved. When the number of miles to be traveled is 
extremely small, the cost per mile has lessening im- 
portance. Remember, the versatility and utility of 
the helicopter as a transportation instrument are 
centered primarily in the ability to move passengers 
and cargo quickly and safely over congested areas 
and geographical obstacles with actual distances being 
relatively limited and, in any case, of minor importance. 


Operations such as New York Airways, Los Angeles 
Airways, and Helicopter Air Service are conducting 
and not only working the bugs out of today’s machines 
but they are also greatly accelerating the evolution of 
more effective equipment through their continuing 
experiments and accumulation of experience. Day in 
and day out, operations are uncovering and solving 
problems that would not otherwise be encountered. 
This is true equally in both the technical and business 
aspects of this new industry. As vibration and noise 
problems have been encountered, measures have 
been undertaken which promise a successful solution. 
Similarly, navigation and traffic control difficulties are 
being solved. Maintenance procedures and operation 
techniques are being constantly improved. Similarly, 
specially adapted procedures are evolving for passenger 
handling and loading and unloading freight—all with a 
minimum of paper work and personnel. 

We are proving once again that there are no short 
cuts, no cheap or inexpensive ways to develop a new 
means of transportation. There is no substitute for 
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actual operations under commercial conditions where 
problems arise and are solved by management specifi- 
cally charged with the responsibility. In this process 
the three operators certificated in the United States 
are making essential contributions to the future of the 
helicopter transportation industry. They are acceler- 
ating the day when improved equipment may serve all 
the leading communities throughout the country on a 
sound economic basis. 


No discussion of the value of the presently function- 
ing helicopter transportation industry can be rationally 
concluded without mention of the role it now occupies 
in the civil defense organization. Clearly this has 
future implications of major proportions. Soon after 
the inauguration of our service here in New York, all 
our operating personnel and fleet were enrolled as an 
adjunct of the metropolitan civil defense program with 
specific tasks and responsibilities assigned in case of 
any emergency requiring helicopter transportation. 
It is obvious that, as experience accumulates and equip- 
ment improves, our ability to perform will likewise 
rapidly develop. Here again, it is recognized that this 
new vehicle can perform a combination of vital services 
of which no other vehicle yet conceived is capable. 
It can provide the only feasible transportation into and 
across radioactive areas. It can lay communication 
lines where these are required. It can transport the 
injured and solve traffic problems. The possibility 
of emergencies of the proportions described above must 
be considered remote. Even so, it is plain that a fleet 
of helicopters with trained personnel should be avail- 
able for the contingency in the vicinity of all highly 
congested areas. It is equally plain that neither the 
military nor the civil defense organizations can afford 
to have stand-by equipment on a full-time basis. 
Beyond any doubt, today’s commercial helicopter 
transportation operators are demonstrating their ability 
to assume this important responsibility. 


Two years ago, when the Civil Aeronautics Board 
certificated New York Airways, it recognized this 
important function among other broad objectives to be 
served by our service. It asserted in its opinion at 
that time, among other things: ‘Substantial contri- 
butions to the national defense, both civil and military, 
as well as benefits to the commercial and postal service, 
should be experienced well before the time larger and 
more efficient aircraft become available. .. .” 


We have referred from time to time to the dependence 
of present-day helicopter operators on Government 
support in the form of subsidy. It is apparent that 
such support is essential at this time to this fledging 
industry. For fiscal 1954, the Civil Aeronautics 
Board has projected some $2,600,000 as the aggregate 
mail pay for New York Airways, Los Angeles Airways, 
and Helicopter Air Service. Of this amount, about 
$2,300,000 are labeled as outright subsidy and the re- 
mainder is payable to the carriers for the transportation 
of United States mail at the arbitrary rate of $2.58 a ton- 
mile. Total mail pay for New York Airways alone is 
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estimated at $1,250,000. This figure will doubtless be 
adjusted as our operation stabilizes and more facts 
governing the level of expenses and commercial revenue 
possible become known. 


An interesting parallel is found in the basis of the 
formation of the Air Transport Command and its 
substantial contribution to the military effort during 
World War II. It was able to perform the Herculean 
tasks assigned to it on such short notice at the outset 
of hostilities because commercial transportation com- 
panies had been developed through extremely substan- 
tial Government support to a point where their organi- 
zations and equipment were immediately available 
on need to become integral parts of our national de- 
fense. It is a known fact that if it had not been for 
this Government support, which was many times the 
amount now required by the helicopter transportation 
industry, the development of the fixed-wing as a com- 
mercial transportation vehicle would have been so re- 
tarded that the very existence of the United States 
could have been in jeopardy when the war emergency 
suddenly arose. 


It is my conviction that we should never think about 
subsidy as a permanent crutch for any industry. An 
industry, if it justifies any subsidy in the first place, 
must be able to foresee rationally its own independence. 
In the case of the helicopter transportation industry, 
given the cooperation of the manufacturer and the 
military and the interim support of the Government, 
it is not difficult to foresee a day when it will be able to 
balance its books and show a profit on a commercial 
self-sustaining basis. 


JUNE, 1994 


The helicopter is a creative vehicle. It will uncover 
entirely new markets and generate new business volume 
not now available to long-established transportation 
media. The helicopter with its unique characteristics 
is the new transportation dimension that can cultivate 
and develop these new markets. 

Not so long ago, when the airplane first appeared in 
transatlantic travel, there were those who asserted 
that volume in this area was extremely limited. This 
was erroneously based on the fact that only a hand- 
ful of airplanes could handle the passenger volume 
then moving by steamships. While from a static point 
of view this was correct, cold realities proved how wrong 
past statistical data can be without a little forward 
imagination. It is, of course, well known what has 
since happened. The airplane with its speed, flexi- 
bility, and low cost has gone on to create entirely new 
markets and boomed passenger transatlantic volume 
to progressively new peaks. On the other hand, it 
should be noted that, during this same period, steam- 
ship traffic has also increased. 

In closing, it is evident that we and our friends at 
Los Angeles Airways and Helicopter Air Service are 
making substantial 
interest. 


national 
None of these things would have been pos- 
sible without the financial support of the many in- 
vestors who have assumed the risk and furnished the 
essential equity capital without hope of immediate 
return. 


contributions in the 


With a fuller understanding of our accomplish- 
ments and of the far greater potentialities yet to be 
realized, the relatively limited Government support 
we require will be recognized as of a self-liquidating 
nature of benefit to the entire country. 
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You sce here the next great area in the rocketing 
progress of flight ...a study in deep blue of three- 
fourths of our world. 

‘lo those behind the scenes, the picture says this: 

‘Today at Martin, one of the most important devel- 
opments in the world of aviation is under way—and 


under wraps. When the champagne is swung, 


it may 
well launch a new era. For the next Martin flying 
boat will be a giant step forward of unprecedented 


dimensions, both in its importance to naval airpower 
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and in its implications to commercial aviation. 

The rivers, lakes and seas of the world offer limit- 
less landing and take-off areas to most cities, at no 
cost. And tomorrow’s flying boat, free of the tons- 
heavy weight of landing gear, is the most logical air- 
craft for atomic power. 

As top authorities on hydrodynamics, the technol- 
ogies of water-based aircraft development, and the 
waters of the world, Martin’s role in the coming new 
air era is inevitable. 


You will hear more about Martin! 


€) THE GLENN L. MARTIN COMPANY 
BALTIMORE * MARYLAND 
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IAS News 


(Continued from page 39) 


Edmund G. Cook, Jr. (M), Sales En- 
gineer, The Weatherhead Company. For- 
merly, Pilot, Weatherhead. 

Corwin D. Denney (M), General Man- 
ager, American Helicopter Division, Fair- 
child Engine and Airplane Corporation. 
Formerly, President, American Helicopter 
Company, Inc. 

William N. Engel (M), Chief Engineer, 
Culver City (Calif.) Plant, Midwest Divi- 
sion, H & B American Machine Company. 
Formerly, Chief Engineer, Indianapolis 
(Ind.) Plant, Midwest Division, H & B 
American Machine Company. 

George A. Estabrook (M), Readyness 
and Reliability Staff Engineer, Missile 
Systems Division, Lockheed Aircraft 
Corporation. Formerly, Design Special- 
ist, California Division, Lockheed. 

Edward F. Flint (M), Special Products 
Division, Sales Department, Kodak Office, 
Eastman Kodak Company, Rochester, 
N.Y. Formerly, Engineering Depart- 
ment, Hawk-Eye Works, Eastman Kodak 
Company. 

William L. Gore (M), Director of Sales, 
Azusa and Sacramento divisions, Aero- 
jet-General Corporation. Formerly, Di- 
rector of Field Service, Aerojet-General. 

Willis M. Hawkins (M), Chief Engi- 
neer, Missile Systems Division, Lockheed 
Aircraft Corporation. Formerly, Chief 
Preliminary Design Engineer, California 
Division, Lockheed. 

R. Richard Heppe (M), Aerodynamics 
Department Manager, California Div., 
Lockheed Aircraft Corp. Formerly, Aero- 
dynamics Group Engineer, Lockheed. 

Jim Hong (M), Aerodynamics Division 
Manager, California Division, Lockheed 
Aircraft Corporation. Formerly, Aerody- 
namics Department Manager, Lockheed. 

Ephraim M. Howard (AF), Engineer, 
Test Projects Control Group, Experi- 
mental Test Section, Allison Division, 


J. F. Schirtzinger, MIAS, has been ap- 
pointed President and General Manager of 
Consolidated Tool & Products Company. 
For the past 5 years, Mr. Schirtzinger was 
Assistant Chief ae San Diego Divi- 
sion, Consolidated Vultee Aircraft Corp. 


General Motors Corporation. Formerly, 
Manager, Ram Jet Branch, Engine Test 
Facility, Arnold Engineering Develop- 
ment Center. 

Reinout P. Kroon (M), Director of Re- 
search, Aviation Gas Turbine Division, 
Westinghouse Electric Corporation. For- 
merly, Manager of Engineering, Aviation 
Gas Turbine Division, Westinghouse. 

Joseph W. Lawsing (TM), Product En- 
gineer, Jet Fuel Controls, Hamilton Stand- 
ard Division, United Aircraft Corpora- 
tion. Formerly, Senior Engineer, Melpar 
Inc., Division, Westinghouse Air Brake 
Company. 

Hal Paiss (M), Operations Analyst, 
Weapon Systems Analysis Group, North- 
rop Aircraft, Inc. Formerly, Executive 
Vice-President and General Manager, In- 
tercontinental Airways, Inc 

Charles R. Plum (M), Project Manager, 
Aircraft Accessory Turbine Department, 
General Electric Company. Formerly, 
Manager, Product Service, Jet Engine 
Department, G-E. 

Howard E. Roberts (AF), Director of 
Engineering, American Helicopter Divi- 
sion, Fairchild Engine and Airplane Cor- 
poration. Formerly, Vice-President—En- 
gineering, American Helicopter Company, 
Inc. 

Arthur L. Ross (M), Analysis Design 
Section, ANP Project, General Electric 
Company, Cincinnati, Ohio. Formerly, 
Research Assistant, Department of Aero- 
nautical Engineering, New York Univer- 
sity. 

Will C. Sievert (M), Hearing Officer, 
Civil Aeronautics Board, Washington, 
D.C. Formerly, Air Safety Investigator, 
Bureau of Safety Investigation, CAB, 
Chicago. 


JANE, 


H. B. Slate (M), Aviation Engineering, 
Aircraft Accessory Turbine Department, 
General Electric Company, West Lynn, 
Mass. Formerly, Applications Engineer, 
Aviation Division, G-E. 

John A. Smith (TM), Research Engi- 
neer, Allied Research Associates, Inc. 
Formerly, Structures Engineer, Fort 
Worth Division, Consolidated Vultee Air- 
craft Corporation. 

Nicholas M. Stefano (M), Chief En- 
gineer, American Helicopter Division, 
Fairchild Engine and Airplane Corpora- 
tion. Formerly, with Hughes Aircraft 
Company. 

Cyril C. Thompson (AM), Special Con- 
sultant, CAA. Formerly, Executive Sec- 
retary, Airport Operators Council. 

Ensign James Ray Throop, USN (TM), 
Student Naval Aviator, BTU-1C, NAAS 
Corry Field, Pensacola, Fla. Formerly, 
Line Officer, U.S.S. ‘‘Wilkinson.”’ 

Stanley Timoshek (TM), Sales Trainee, 
The Dow Chemical Company. Formerly, 
Structures Engineer, Canadair Limited. 

Curtis L. Walker (M), Secretary, Sub- 
committee for Power Plant Controls, 
Headquarters Staff, NACA, Washington, 
D.C. Formerly, Aeronautical Research 
Scientist, Engine Research Division, Lewis 
Flight Propulsion Laboratory, NACA. 

Carl Robert Wetterau (M), Manager, 
Test and Handling Equipment Division, 
Pacific Airmotive Corporation. For- 
merly, Assistant Chief Engineer, Greer 
Hydraulics, Inc. 

Bertram C. Wollner (M), Aircraft 
Structures Engineer—Senior, Georgia Di- 
vision, Lockheed Aircraft Corporation 
Formerly, Structural Air Loads Engineer, 
Bureau of Aeronautics, Department of the 
Navy, Washington, D.C. 


Corporate Member News 


®@Aerojet-General Corporation. . .A licens- 
ing agreement has been completed by 
Aerojet and Societe Nationale d'Etude et 
de Construction de Moteurs d’Aviation, 
of France, for the manufacture by Aerojet 
of an SNECMA device that reverses the 
thrust of turbojet engines. The French 
company claims that the unit, which uses 
annular baffles to achieve the reversing 
action, will completely stop an aircraft in 
less than half the distance normally re- 
quired without the necessity of throttling 
the engines. 

eAeroquip Corporation. . .Aero-Coupling 
Corporation, Aeroquip’s West Coast sub- 
sidiary, has enlarged its Burbank, Calif., 
plant with a new 5,400-sq.ft. plant. 

eAir Associates, Inc. ...The recently 
published Catalog 21d, the fourth in the 
company’s 21. series, covers aviation 
electrical and radio equipment, including 
descriptive and technical data. The con- 
tents of this catalog have been section- 
alized according to the respective aircraft 
applications. The prices of the equip- 
ment referred to in Catalog 21d are con- 
tained in a separate price book. 

Airborne Accessories Corporation. . .A 
magnetic amplifier, engineered primarily 


for Airborne actuated control systems, is 
said to afford a simple and reliable means 
of amplifying feeble electrical signals 
generated by the dynamic air-pressure 
instrument of the servo system into elec 
trical currents strong enough to operate 
equipment directly or to energize relays 
for the same purpose. Complete infor 
mation on Airborne magnetic amplifiers 
and on Airborne control systems is avail 
able on request from the corporation’s 
Hillside, N.J., office. 

e Airborne Instruments Laboratory, Inc. . . 
William H. Dobbins has been elected 
Treasurer of the corporation. 


e AiResearch Manufacturing Company. . . 
A 64-page catalog, recently published by 
AiResearch, outlines the applications and 
specifications of 20 basic types of com 
pany-produced linear and rotary actua 
tors, power units, jacks, gear boxes, and 
ammunition boosters. (The company 
manufactures some 300 different models in 
these fields.) This new publication is il- 
lustrated with photographs, charts, and 
engineering drawings. Copies may be had 
from the company’s Los Angeles office. 

e American Phenolic Corporation. . .The 
company states that the new 165 Series of 
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Flying a modern jet with its mighty power, lightning speed and high maneuverability is 
no job for a layman! Such precision flying requires a skilled hand and hundreds of hours 
of experience. But the skill and experience go deeper! Today’s jet aircraft require precision 
parts—like bearings—to stand tremendous speeds and high temperatures. % Bower air- 
craft bearings—first choice of leading jet engine manufacturers—are built to stand turbine 
speeds as high as 15,000 RPM and temperatures as high as 600° F. with a minimum of 
lubrication. Bower’s many years’ experience, matchless skill and consistent emphasis on 
quality give the aircraft industry bearings held to tolerances measured in millionths of an 
inch. yz An experienced Bower engineer will be glad to show you how Bower bearings can 
improve your product’s performance. Get in touch with Bower soon. 

BOWER ROLLER BEARING COMPANY e DETROIT 14, MICHIGAN 


A COMPLETE LINE OF TAPERED, STRAIGHT 
AND JOURNAL ROLLER BEARINGS 


BOWER 


ROLLE R BEARIEINA GS 
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The Cessna Aircraft Company is currently proceeding with the aircraft production engineering 


and the air-frame tooling design necessary to sustain maximum production of the 


artist’s drawing of which is shown here. 


T-37A, an 


The T-37A is a side-by-side jet-propelled trainer that 


is scheduled to be produced for the USAF Training Command. 


Miniature AN Connectors is markedly 
reduced in weight. The new connectors 
are expected to be used extensively in 
modern aircraft, rockets, and missiles. 
They are available in two sizes and in six 
configurations—with 5, 9, 11, 12, 14 of 24 
gold-plated contacts. 

© Bell Aircraft Corporation. . .An electronic 
remote control system that makes it pos- 
sible to land a guided missile undamaged 
after a flight test has been designed and 
developed by Bell. This system has been 
used extensively in flight testing the Reg- 
ulus, a surface-to-surface guided missile 
developed by Chance Vought Aircraft, 
Inc., for the USN BuAer for launching 
from submarines, surface ships, and shore 
bases. This system, also known as pro- 
portional control, is said to have reduced 
the number of missiles needed in the Reg- 
ulus test program by about 75 per cent 
and to have cut to at least one-tenth the 
cost of a comparable operation were the 
missile lost on each test. One Regulus 
missile was tested as many as 15 times in 
1953 and was landed by the Bell system 
without damage. Servomechanism 
engineers of the company’s Niagara 
Frontier Division have developed an auto- 
matic pilot for the Bell HSL-1 helicopter. 
It is said to be the first auto-pilot to fly an 
antisubmarine helicopter during opera- 
tion of its air-borne sonar equipment and 
to stabilize it successfully. One of the 
features of this auto-pilot is that the pilot 
can insert commands into the system di- 
rectly through the cyclic control stick and 
rudder pedals. The auto-pilot has become 
standard equipment for the Navy's HSL- 
now being produced at Bell’s helicopter 
plant near Fort Worth, Tex. 


e Bendix Aviation Corporation. . .A new 
GCA system has been developed at the 
Bendix Radio Division’s Baltimore plant 
under a CAA contract, according to a re- 
cent company announcement. This new 
airport radar is said to be capable of land- 
ing any aircraft equipped for normal in- 
strument flight “regardless of visibility" 
and to permit landings and take-offs at 
the rate of one a minute during periods of 
minimum weather conditions. This GCA 
system has two separate units: the airport 


surveillance radar (ASR-3) for air traffic 
control from 20 to 50 miles of the airport 
and the precision approach radar (PAR-2) 
for monitoring aircraft on final landing 
approach. A Bendix official stated that 
the new radar equipment includes these 
major developments: (1) operator-con- 
trolled moving-target indication, enabling 
the airport radar operator to cancel out 
instantly fixed objects 
ground obstructions) appearing on _ his 
radarscope; (2) operator-controlled video 
mapping, which electronically reproduces 
on the face of the radarscope a map of the 
area covered by the radar surveillance and 
shows selected danger spots (e.g., tall 
buildings and power lines) in relation to 
aircraft in the area; (3) automatic direc 
tion finder, that provides instant radar aid 
to identification of an aircraft on the radar 
scope as soon as voice-radio contact has 
been made; and (4) circular polarization, 
that uses a Bendix-developed quick-change 
antenna to permit transmission of a ‘“‘rotat 
ing field’’ radar beam for greater penetra 
tion of storms. . . .The Pacific Division has 
announced two new telemeter packages 
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incorporating plug-in subcarrier oscilla- 
tors. These units, when used with power 
supply and RF transmitter, provide a 
“compact rugged’? FM/FM_ system for 
telemetering many functions. One of the 
new packages is designated as Model 
TATP-3 and operates in any four of the 
RDB bands below 22 kc. The other one, 
Model TATP-4, operates in any of the 
bands from 22 ke. up. Standard power 
supplies are also available from the com- 
pany for operating up to three packages in 
combination with the Bendix Pacific 2- 
watt crystal-controlled RF transmitter. 
Technical data sheets on these two tele- 
metering models may be had by writing to 
the division’s North Hollywood, Callif., 
offices. .. .Type TG-19 VHF Fixed Station 
Transmitter has been announced by 
Bendix Radio Division. This is a crys 
tal-controlled 50-watt ground-station 
transmitter for ground-to-air and point- 
to-point services including airport installa- 
tions. It is designed to operate in the 
frequency range from 108.0 to 135.9 meg- 
acycles providing amplitude modulated 
ew signals. Facilities are provided for 
adding a second crystal to permit dual- 
channel operation on output frequencies 
that differ by 800 ke. or less. The TG-19 
VHF Fixed Station Transmitter is de 
signed as a companion unit for the 
Bendix Type RG-9A VHF Fixed Station 
Receiver, which covers approximately the 
same range. .New wheel test equipment 
that allows aircraft wheels to be static 
tested for radial load and side load has been 
designed and built in the Engineering 
Laboratories of Bendix Products Division. 
The apparatus was designed to permit 
axle deflections to be introduced into the 
testing or the axle to maintain a horizontal 
position. Wheels, it is said, can be tested 
by this apparatus with combined loads of 
any degree, varying from 100 per cent 
vertical load to a combined side load equal 
ling the vertical load. . . .The Red 
Bank Division has announced a_ new 
beam power amplifier, RETMA 6094, de 
signed to replace the 6AQ5/6005 and other 
such tube types. The 6094 is for use in 
equipment in which high-ambient tem 


peratures and high levels of vibration, 


The F7U-3 Cutlass is now being quantity-produced for the U.S. Navy by Chance Vought 


Aircraft, Inc. 


Powered by two of Westinghouse Electric Corporation’s J-46 jet engines, this 
swept-wing fighter is capable of a top straight-and-level speed in excess of 650 m.p.h. 


, hasa 


rate of climb of more than 13,000 ft. per min., and has a combat ceiling that exceeds 45,000 ft. 


The F7U-3 is equipped with folding wings and arresting gear for carrier operations. 


egular 


armament of this carrier-based aircraft consists of 20-mm. cannon and a belly pack housing air- 
the Cutlass, however, is designed also to carry bombs and other bomb-type 
The Navy has ordered an attack version of the F7U-3, the A2U-1. 


to-air rockets; 
weapons. 
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GROWTH of 
SOUND DESIGNS 


New DOUGLAS DC-7 Uses New MiIcKERs. 
Variable Displacement Hydraulic Pumps 


Cabin supercharger drives on the new Douglas 
DC-7 use the largest known variable delivery 
aircraft hydraulic pump .. . the new Vickers 
PV-3918. Like the DC-7, the PV-3918 is an out- 
growth of previous successful designs. 

This pump is a development from similar but 
smaller pumps used in the DC-6, DC-6A and 
DC-6B. The basic application was so successful it 
was adopted for the new DC-7. The new pump 
provides a 147% increase in flow capacity with 
only a 50% increase in weight. A special feature 
of the PV-3918 is an overspeed control which 
automatically limits the maximum pump delivery 


ENGINEERS AND BUILDERS OF OIL HYDRAULIC EQUIPMENT SIN CEST 


and accordingly provides another safety check 
on compressor impeller speed. 

For further information about the numerous 
advantages of Vickers Variable Displacement 
Piston Type Pumps, ask for Bulletin A-5203. 


VICKERS 


Incorporated. 


DIVISION OF THE SPERRY CORPORATION 
1414 OAKMAN BLVD. e DETROIT 32, MICH. 
Application Engineering and Service Offices: El Segundo, Calif., 
2160 E. Imperial Highway @ Houston 5. Texas, 5717 Kirby Drive 
Detroit 32, Michigan, 1400 Oakman Blvd. 
Additional service facilities at: 
Miami Springs, Florida, 641 De Soto Drive 
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The U.S. Navy announced last March that the construction of two enpedmental vertical-take-off aircraft by Consolidated Vultee Aircraft 


Corporation and Lockheed 


Aircraft Corporation had 
straight-wing fighter is shown at the left; Convair’s X 
years and are designed to take off and land vertically and to fly horizontally at fighter speeds. 


Y-1 delta-wing fighter is at the right. 


roceeded to the point where engine and preflight tests are in progress. 


Lockheed’s XFV-1 


Both ships have been under construction for nearly 3 
These VTO aircraft are equipped with specially 


designed contrarotating propellers powered by T-40 turboprop engines, manufactured by Allison Division of General Motors Corporation. A 
specially designed rotatable seat arrangement in each aircraft enables the pilot to assume the suitable positions for the vertical take-offs and land- 


ings and for level flight. 


shock, and other accelerations are en- 
countered. A hard glass (Nonex) bulb and 
stem with tungsten pins are used in the 
tube. It is said that this, along with care- 
ful exhaust to a very low vacuum, permits 
operation of the 6094 at bulb temperatures 
up to 300°C. Ceramic spacers are used for 
element separation. The tubes have a 
cathode-type structure with extruded 
ceramic heater insulator and a coil-type 
heater. The 6094, which has a 9-pin minia- 
ture button base and can _ reportedly 
operate at altitudes up to 80,000 ft. is 
especially designed for aircraft, industrial, 
military, and other applications where 
severe environmental conditions are en- 
countered. A 4-page catalog on the 6094 is 
available from the Red Bank Division. ...A 
study agreement aimed at the practical ap- 
plication of atomic power and its by-prod- 
ucts has been worked out between Bendix 
Aviation and the U.S. Atomic Energy 
Commission. Bendix Aviation’s study 
deals with the future of atomic power and 
by-products, anticipating the development 
of new reactor designs and the discovery 
of new uses for radioactive isotopes or fis- 
sion products. (The corporation has 
made four reports to the AEC on small 
reactor power plants and one report on the 
commercial utilization of radioactive iso- 
topes. It is also engaged with Oak Ridge 


National Laboratory in some _ reactor 


Details of design and performance and the ships’ dimensions have not been announced. 
Convair, and H. R. (Fish) Salmon, of Lockheed, are the test pilots for the XFY-1 and the XFV-1, respectively. 


studies.) The new Bendix-AEC agree- 
ment runs for 1 year, with all costs being 
borne by Bendix. At the end of the con 
tract period, a report summarizing the 
findings and recommendations will be 
submitted to the AEC for appropriate 
action. 

eBoeing Airplane Company. . .The B-47 
Stratojets now being delivered to the 
USAF Strategic Air Command, known as 
the B-47E, are provided with an increase 
in available take-off power through a new 
external rocket arrangement and a water- 
injection system in the bomber’s six jet 
engines. The B-47E is equipped with a 
new collar-type rocket rack that is mounted 
beneath the fuselage and has positions for 
33 ATO units of 1,000 Ibs. of thrust each. 
This new rocket rack increases by 15 the 
number of ATO units carried. It is pos 
sible for both systems, the water injection 
and the ATO units, to be used simultane 
ously. However, Boeing engineers have 
pointed out that this would be done only 
under extreme conditions. The B-47E has 
a maximum gross weight of 200,000 Ibs., 
15,000 more than earlier models. . . .The 
first production airplane of the B-52 Stra- 
tofortress series was rolled out of the Boe- 
ing Seattle, Wash., plant on March 18. 
This bomber has a wing span of 185 ft., a 
length of 156 ft., and a 48-ft. high vertical 
tail. It is powered by eight Pratt & 
Whitney J-57 turbojet engines and has a 


J. F. (Skeets) Coleman, of 


gross take-off weight of more than 350,000 
lbs. 

eConsolidated Vultee Aircraft Corpora- 
tion. . .The Convair C-131A Samaritan, 
the military version of the Convair 240 
transport, has been added to the domestic 
air evacuation fleet of the Military Air 
Transport Service. In varying combina- 
tions of seating-litter arrangements, this 
235-m.p.h. plane can accommodate up to 
37 seats or 27 litters and 7 seats. All seats 
face rearward. Normally, one flight nurse 
and two medical attendants accompany 
Armed Forces patients on regular runs 
The ship is air conditioned as well as pres 
surized. 

e Cornell Aeronautical Laboratory, Inc. . . . 
A small transonic-supersonic wind tunnel, 
now under construction, is scheduled to go 
into operation early this summer. A 
vertical-return closed wind tunnel of 
variable density, it will be capable of 
speeds of about Mach 3 and will include 
operation in the Mach 0.8 to 1.2 transonic 
speed range. It will require 2,000 hp. for 
operation and will have a 1-sq.ft. testing 
area. This tunnel is being built as part of 
two programs for the Air Force by the Lab 
oratory’s Aerodynamic Research Depart 
ment. One study calls for determining 
how transonic testing in wind tunnels com 
pares with true flight conditions and to 
correcting for differences. The other inves 
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No rivets 


Epon Adhesive VIII, which meets or 
exceeds the requirements of Specifica- 
“tion MIL-A-8331 (USAF), provides 
dependable aluminum bonding with 
contact pressure alone—just enough 
to make a uniform glue line. Adhesive 
«<«.,WHI contains no solvents; parts may 
be assembled as soon as the adhesive 
is applied. 
“Ss Only moderate temperatures are 
needed for maximum bond strength. 
Aluminum, for example, bonds readily 
at 200° F—well below the customary 
critical bonding temperature for this 


netake 


ventiree EPON’ adhesive 
allows immediate assembly 
of metal-to-metal bonded parts 


EMICAL CORPORATION 
RTNER OF INDUSTRY AND AGRICULTURE 


venue, New York 17 + Western Division: 100 Bush Street, San Francisco 6 
Cleveland - Detroit - Heuston Los Angeles 
hell Oil Company of Ceneda, Limited - Montreal Toronte Vancouver 


Nework 


Epon Adhesive VIII’s excellent flow 
and low surface tension result in su- 
perior fillet forming properties, sub- 
stantially increasing the effective 
bond area in honeycomb applications. 


Epon Adhesive VIII is equally ef- 
ficient in bonding rubber, plastics, 
glass and wood. 


Epon adhesives are solving many 
aircraft bonding problems. Can they 
solve yours? Write for further infor- 
mation and samples. 


ion through a trailing edge, showing ee 


comb sandwich wing construction. Laminations such 


fa as these may be assembled immediately after appli- 
gation of solvent-free Epon resin adhesives. 


+ St. Lovis 
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The F9F-8, the newest version of the Cougar, is now in production at Grumman Aircraft 


Engineering Corporation. 


Modifications in the leading and trailing edges of the FOF-8’s wing 
and the lengthening of the fuselage are said to have improved the ship’s performance. 


Design 


changes enable the F9F-8 to carry an increase of 140 gal. over the earlier Cougars, thus giving 


it a greater range. 


tigation involves designing a scoop for 
supersonic wind tunnels for removing ef- 
fectively the polluted and explosive ex- 
haust of jet engines under test... .A project 
to determine the desirable handling 
characteristics of military aircraft is now 
being conducted at the Laboratory under 
USAF sponsorship. As a part of this 
study, the Laboratory is developing equip- 
ment to provide an F-94 Starfire with 
stability and control characteristics that 
can be varied in flight. © This equipment in 
effect changes the aircraft’s design charac- 
teristics and hence its handling behavior in 
flight. This is achieved by a maze of highly 
specialized automatic, mechanical, and 
electronic equipment controlled by a set of 
knobs in the cockpit. A safety pilot accom- 
panies the regular pilot on each flight in 
order to disengage the aircraft's ex- 
perimental stability and control system in 
case of its failure. The disengaging of this 
system returns the plane to normal flight 
control. 


e Curtiss-Wright Corporation. . .A flight 
simulator for the Boeing B-52 Stratofor- 
tress jet bomber is now being developed 
under contract. 

e Edo Corporation. . .A new seaplane float 
with a 2,870-lb. displacement has been 
placed on the market. It was designed by 
Edo engineers for use on aircraft that have 
a landplane gross weight in the vicinity of 
2,500 to 2,700 Ibs., e.g., a Cessna 180. 
This 2,870-lb. model, which replaces the 
smaller 2,424-lb. float, retains Edo’s fluted 
bottoms. The new floats are said to have 
greatly improved rudder control and to 
have a new molded-rubber bow bumper. 
The new 2,870’s show no increase in drag 
over the 2,425’s. 

e Fairchild Engine and Airplane Corpora- 
tion. . .The assets of American Helicopter 
Company were acquired by Fairchild on 
last March 18. Two weeks later, on 
April 1, the operations of American Heli- 
copter Company were continued as the 
American Helicopter Division of Fairchild. 
This new division has facilities at Manhat- 
tan Beach, Calif., Costa Mesa, Calif., and 
Mesa, Ariz. Corwin D. Denney, MIAS, 
formerly President of American Helicop- 
ter Company, became General Manager of 
the American Helicopter Division of Fair- 
child. 


The F9F-8 Cougar is powered with a Pratt & Whitney J-48 turbojet engine. 


e General Electric Company. . .A new fire 
control system has been developed for 
supersonic aircraft, according to a recent 
announcement by G-E’s Aeronautic and 
Ordnance Systems Division. This system 
is said to be capable of locking on the in- 
vading aircraft, automatically guiding the 
plane to the correct firing point, and then 
firing the guns. Upon the mission’s being 
accomplished, the system automatically 
guides the plane out of danger. The pilot 
turns the control of his plane over to this 
automatic system, after the plane is air- 
borne and the enemy intruder’s relative 
position, course, and speed have been de 
termined by the ship's radar. . . .According 
to a recent company release, an automatic 
electrical system for high-performance air- 
craft has been developed which eliminates 
a minimum of at least ten pilot functions 
and requires no manual switching. Major 
components of the automatic a-c system 
are high-efficiency alternators, static volt- 
age regulators, and generator control and 
protective panels. It is said that this 
new high-efficiency generator is capable of 
withstanding temperatures of 176°F. . 

A new G-E plant that will be used for the 
manufacture of electronic controls for in- 
dustrial and aviation uses is now under 
construction at Waynesboro, Va. Lo- 
cated on a 70-acre site, this new factory is 
expected to be in full operation some time 
next year. 

e General Precision Equipment Corpora- 
tion. . .It was announced on March 22 
that Link Aviation, Inc., and General 
Precision have entered intoan agreement by 
which Link Aviation becomes an affiliate 
of General Precision. This agreement be- 
came effective April 30, when General 
Precision acquired 95 per cent of Link’s 
outstanding stock. The operation of Link 
continues under the same management, 
with Edwin A. Link, MIAS, Board Chair- 
man, Allan Williford, President, and other 
principal officers continuing in their re- 
spective capacities 

eThe Goodyear Tire and Rubber Com- 
pany. . .AiResearch Aviation Service Com- 
pany recently completed the installation of 
Goodyear-manufactured nylon tuel cells 
into a Goodyear-owned Lockheed Lode- 
star. Complete CAA approval has been 
given. This is the first time that this type 


DUNE, 954 


of fuel cell has been installed in a Lodestar 
These cells increase the fuel capacity of 
the Lodestar from 638 to 820 usable gals., 
thus extending its range by some 500 
miles. There is no appreciable weight in 
crease, inasmuch as the largest of these 
nylon bags weighs only 6.5 lbs. Goodyear 
nylon fuel cells are built into all Grumman 
SA-16’s and into Boeing Stratocruisers and 
KB-29’s and are included in Fairchild 
C-119’s. 

e@ Industrial Sound Control, Inc. . .A 3.5-lb. 
muffler, 5 in. sq. by 10 in. long, has been 
developed to whip the whine of jet-cockpit 
air-conditioning systems. Constructed of 
steel-lined aluminum, it combines ‘‘effec 
tive noise reduction with minimum pres 
sure drop” and will operate at tempera 
tures of 500°F. and above. Tests of this 
muffler indicate that it provides a 50-db 
high-band attenuation and an overall noise 
reduction up to 23 db. 


e Kollsman Instrument Corporation. . .An 
instrument, designed to measure jet-engine 
performance by considering the ratio of 
engine-exhaust-tailpipe total pressure to 
engine-inlet total pressure, is now on the 
market. The Turbojet Pressure Ratio 
Indicator is available in two systems, either 
a direct reading unit or a remote indicat- 
ing system. The Turbojet Pressure Ratio 
Systems have Type Numbers KS 42-01 
and KS 42-02. 

e Lear, Incorporated. . .The newly de 
veloped remote-reference Pictorial Vertical 
Gyro Attitude Indicator (Model 978-K) 
was designed to simplify the problems of 
instrument flight in high-performance jet 
aircraft. The new instrument, which re 
ceives attitude reference signals from a 
Lear Type K-4 control mounted remotedly 
in the aircraft, has a universally mounted 
spherical background painted to simulate 
sky, horizon, and earth. A_ stationary 
miniature reference airplane is in the fore 
ground. Airplane attitudes up to 85° of 
climb or dive are indicated by horizontal 
markings of 5° separation on the face of 
the sphere, while the exact bank angles are 
shown on a semicircular bank scale located 
on the upper half of the instrument. The 
instrument is servo driven. . . .The Santa 
Monica, Calif., facility of the Lear Air 
craft Service Division has been designated 
a CAA Certified Repair Station. It now 
holds the Air Agency Certificate, Airframe 
Rating, Classes 1, 2, 3, and 4. 

Lockheed Aircraft Corporation. . .Th« 
T-33, the two-place training version of the 
F-80, has been converted into a one-place 
photo-reconnaissance ship, known as the 
RT-33. The nose of the RT-33 has been 
changed from the T-33’s needle-sharp one 
to a bulbous one in which four mapping 
and charting cameras are mounted. (This 
same space in the T-33 contains machine 
guns and ammunition holders.) These 
four cameras can take photographs straight 
down, obliquely right or left, or directly 
forward. A tape recorder is part of the 
RT-33’s equipment and permits the pilot 
to describe whatever he sees. Thus he can 
simultaneously photograph and orally pin 
point the target, his position and altitude, 
and distinguishing terrain features. The 
RT-33 is now in production. 

e Minneapolis-Honeywell Regulator Com- 
pany. . .The development and mass pro 
duction of ‘‘the most sensitive air-borne 
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dead 
trigger 
ing . § - - built by 
CROSLEY 


Concealed in the B-47 bomber is a Crosley- 
built Fire Control System to put the finger 
on enemy planes fast. Radar tracks them 
down and the mechanical brain computes all 
factors, lays the guns right on target. 


It’s a complex system but hardly a challenge 
to the Crosley background in radar and fire 
control, either airborne, shipboard, ground, 
mobile or fixed radar, and sonar. 


Crosley defense production not only spans 
the whole field of electronics but has 

an equally wide spread in the mechanical and 
electro-mechanical fields, from components 
to complete weapons systems. 


ete Crosley has lived 


up to schedules on government development 
and production contracts—proof that Crosley 
does the job RIGHT and delivers ON TIME. 
Proof too, that the close Crosley coordination 
of research, development and manufacturing 
skills pays off fast in production of equip- 

a ments and systems to meet rigid military 
specifications. 


@ ‘Right and On Time,” an illustrated booklet 
describing Crosley facilities for military 
production, is available to Procurement 
Agencies and other defense contractors. 

Be sure to write for your copy today. 


CROSLEY 


GOVERNMENT PRODUCTS 
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15, OHIO 
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DESIGN 
FOR 
FLYING 


BOAT 


., 1670 


Francesco Lana 


ic Quite a change in avia- 


tion concepts since 1670! And 
with changes came a need 
for greater drafting preci- 
sion. In the 300 years since 
Staedtler pencils were first 
produced, J. S. Staedtler 
of Nurnberg, Germany, 
has made constant im- 9/9 
provements in pencil de- #/ 
sign and manufacture to 
keep pace with this 
need. Today, the Mars- 
Lumograph is Amer- 
ica’s finest imported 9 
drawing pencil; in the is 
clutch pencil field the 
combination of the 
new 1001 Mars 
Technico push- 
button lead holder 
and 1904 Mars- 
Lumograph im- 
ported drawing 
leads insures your 
having the very # i 
best. 
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wef The 2886 Mars- 
Lumograph draw- 
ing pencil gives 
you precise thick- 
ness and the black- 
ness of line needed 
for crisper, cleaner 
prints. Perfectly 
graded in 19 de- 
grees; EXEXB to 9H. 
$1.50 per dozen—less 
in quontity. 
The 1001 Technico 
Mars-Lumograph push- 
button lead holder costs 
no more than ordinary 
holders, has o noiseless, 
smooth-working, low- 
friction clutch mechanism, 
lightweight wood construc- 
tion with perfect balance 
and, built into the push-button 
cap, a unique lead sharp- 
ener. $1.50 each—less in 
quantity. 
1904 Mars-Lumograph Im- 
ported Drawing Leads are so 
opaque that inking-in is not 
necessary. Leads ore ribbed for 
firm clutch grip ond each hos 
@ removable cop which prevents 
sliding from holder. Available in 
18 degrees; EXB to. 9H. $1.20 per 
dozen—less in quantity. 


JS. STAEDTLER. INC. 


31 DICAROLIS COURT 
HACKENSACK, NEW JERSEY 
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instrument ever built’’ was recently dis- 
closed by Minneapolis-Honeywell. This 
instrument, cylinder-shaped and weighing 
less than 3 lbs., was developed for use by 
the USAF in automatic flight control sys- 
tems for supersonic and pilotless aircraft, 
including advanced guidance, bombing, 
and gun fire control systems. Its meas- 
urements are electrically transmitted to 
servomotors, or other components, to ad- 
just automatically the operation of such 
systems. This gyroscope, jewel-mounted 
in a special oily fluid to reduce friction, 
can measure angles smaller than 1/36,000 
of one degree of The company’s 
Aeronautical Division began development 
work on this gyroscope 5 years ago, follow- 
ing initial design work done at Massachu- 
setts Institute of Technology under the 
direction of Dr. C. S. Draper, FIAS.... 
An electro-hydraulic control system for 
high-thrust turbojet engines has been 
developed by the Aeronautical Division. 
This ‘‘coordinated”’ jet-engine control sys- 
tem ties together all of the jet-engine con- 
trol variables (i.e., speed, temperature, 
area, and pressure) into a planned control 
operation that adjusts primary and sec- 
ondary full flows and the nozzle area to 
provide 


are 


optimum engine performance 
under all speed, altitude, and ambient 
conditions. This system weighs 100 Ibs. . . 


A new fuel measuring system in which 
transistors have replaced vacuum tubes has 


been developed by the Aeronautical 
Division. Tests are said to have proved 
the new system to indicate accurately 
from —67°F. to +165°F. The indicator 


and power unit have been hermetically 
sealed in a single case. The system, the 
company reported, is approximately 75 
per cent lighter and &6 per cent smaller and 
uses half as much as systems of 
comparable accuracy using vacuum tubes. 
e North American Aviation, Inc. . . .The 
company’s participation in the atomic 
energy field was referred to in an address 


power 


delivered on March 25 by Eugene M. 
Zuckert, a Member of the U.S. Atomic 


Energy Commission, before the National 
Industrial Conference 
California Meeting. 


Second 
In the talk entitled 


Board’s 


“AEC’s Nuclear Power Development 
Plans,”’ Mr. Zuckert stated that: ‘This 


{North American’s part in the AEC pro- 
gram] involves the sodium-graphite tech- 
nology that North American been 
studying for some time. It would com- 
bine the sodium as a coolant and graphite 
as a moderator, giving us the advantage of 
high temperature without a high pressure. 
We have decided to go ahead with a reac- 
tor designed to produce about 20,000 kw. of 
heat but without any equipment attached 
to convert the heat to electricity. Itisa 
pleasure to be able to say this afternoon 
that North American and the AEC have 
reached an agreement to share the re- 
sponsibility of this experiment. The en- 
tire project is expected to cost about $10 
million, including the cost of a site, re- 
search and development, construction, and 
an operation test program of two years. 
North American will assume $2.5 million 
of the cost of the program, including the 
site, housing and utilities necessary for the 
reactor experiment. The project will be 
completed in 1958.”’. . .An atomic energy 
“catalog”? has been released by North 
American. This publication, ‘‘Nuclear 
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Airline Passenger Insurance 


Annual Policies 
from $5,000 to $100,000 


at new low rates 
No Physical Examination « No Age Limit 


EXAMPLE 
$25,000.00 for death or dismemberment 
$1,000.00 for Hospital and Doctor's bills 
$50.00 per week when disabled 


PREMIUM $27.50 per year 


Backed by the 
Combined Assets of 
Aetna Casualty & Surety Co 
American Employers’ 
Insurance Co. 
American Surety Co. of N. Y 
Century Indemnity Company 
The Employers’ Liability 
Assurance Corp., Ltd. 
Hartford Accident & 
Indemnity Co. 
Maryland Casualty Co. « 
Massachusetts Bonding & 
Insurance Co. 


Policies cover 
passengers on 
scheduled airlines 


WORLD-WIDE 


Write or phone 


your 


Insurance Agent 


New Amsterdam Casualty Co. 
Standard Accident Insurance Co, 
Travelers Insurance Co. 

United States Casualty Co. 
United States Fidelity & 
Guaranty Co. 


UNITED STATES AVIATION UNDERWRITERS 
INCORPORATED 
80 JOHN ST. « NEW YORK 38,N. Y. 
ATLANTA » CHICAGO - DALLAS - KANSAS CITY 
LOS ANGELES. SAN FRANCISCO 


ENGINEERING 


CATALOG 


__ AVAILABLE 


__ CONTENTS: 


e Complete technical data on hundreds 
of aircraft parts, materials, accessories 
and equipment. 


Over 45,000 individual listings to the 
manufacturers of more than 2,500 
aircraft and guided missile parts. 


The names, latest addresses, and de- 
scription of products of the principal 
manufacturers of every type of air- 
craft and guided missile component 
now being produced. 


ONLY A FEW COPIES LEFT 
I.A.S. MEMBERS—I Copy: Free of 
Charge (Additional Copies—$7.50 
per copy) 
NON-MEMBERS—$7.50 per Copy 
(Send Check or Money Order) 


INSTITUTE OF THE 


AERONAUTICAL SCIENCES 
2 East 64th Street New York 21, N. Y. 
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WEIGHT COUNTS 


When specifications call for 
light weight and high pressure 


a, 


capacity for missile or other expendable 
| | 4 aol) ‘applications, you will find the new 
LT | i ae O Rhodes Lewis Fiberglas receiver the logi- 
cal answer. A 15 inch sphere, especially 
| designed for air, nitrogen, helium and 
i other inert gases, it has a volumetric 
capacity of 1700 cubic inches for 3000 
' i psi working pressure. The accompanying 
oT graph indicates the Weight vs. Volume 
capability of these units. Here is striking 
A i the engineering and production of gas 
storage equipment. Rhodes Lewis Co., 
sure compressors, ejectors, valves, regu- 
500 a lators, is ready to assist you in meeting 
i biems. 
any compression or gas storage pro 
CUBIC 


RHODES LEWIS CO. a subsidiary of 


McCULLOCH MOTORS CORPORATION 
6151 WEST 98th STREET * LOS ANGELES 45, CALIFORNIA 
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Reactors for Science and Industry,” de- 
scribes the three basic types of research 
reactors that the company is prepared to 
design and build for qualified scientific 
and industrial groups. The reactors de- 
scribed are the solution, pool, and homo- 
geneous graphite types that can be used as 
the basis for reactor designs to meet 
specialized nuclear research requirements. 
e Pan American World Airways, Inc... . 
Beginning on May 1, the installment-buy- 
ing principle was introduced by Pan Amer- 
ican into air transportation. Known as 
the ‘Pan Am Pay Later Plan,”’ it provides 
for a 10 per cent down payment and the 
balance in up to 20 monthly payments 
thereafter. Credit under this plan, which 
is available at all Pan American U.S. 
offices and authorized travel agency loca- 
tions, may be granted to cover all inter- 
national travel over the routes of Pan 
American and its affiliate carriers. . . . 
A 12-page booklet entitled ‘“‘How to Clear 
U.S. Customs the Easiest Way” has been 
published by Pan American. It is offered 
free at any Pan American office in the 
country or can be obtained by writing the 
company's Sales Promotion Department, 
28-19 Bridge Plaza North, Long Island 
City 1, N.Y. 

e Ryan Aeronautical Company. . . The 
company recently announced that it was 
entering into a new production field. The 
exact nature of the work is classified; 
however, it was said that large components 
of stainless steel and aluminum are to be 
fabricated and that an entirely new depart- 
ment is being set up to handle the confi- 
dential project. . ..An Electronic Comput- 
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ing Sect’on has been established as an aid 
to Ryan's Engineering Division. 

eSeaboard & Western Airlines, Inc.... 
The company is taking delivery of four 
new Super Constellation freight aircraft 
some time this summer. These aircraft 
can carry a pay load of 18 tons at 300 
m.p.h. in transatlantic operation. 


eSikorsky Aircraft Division, United Air- 
craft Corporation. ..Frederick G. Dawson, 
Executive Assistant at Sikorsky, died on 
March 8 at his Westport, Conn., home 
Mr. Dawson was 61 


e Thompson Products, Inc. ...Dr. Dean 
Wooldridge and Dr. Simon Ramo were 
recently elected to two new posts on the 
corporation’s Board of Directors. (These 
new posts raise the Board’s membership 
from nine to eleven Dr. Wooldridge is 
President and Treasurer of Ramo-Wool- 
dridge Corporation, and Dr. Ramo is its 
Vice-President, Executive Director, and 
Secretary. These two men _ organized 
Ramo-Wooldridge Corporation last year 
with financial backing provided by Thomp- 
son Products. 


e United Air Lines, Inc. . . .On March 29, 
the first of United's $58,000,000 order for 
25 DC-7 transports was delivered by 
Douglas Aircraft Company, Inc. This 
new United DC-7 Mainliner began coast- 
to-coast nonstop service about the first of 
this month. Powered with four Wright 
turbocompound engines turning Hamilton 
Standard propellers, the ship cru’ses at 
365 m.p.h. with a crew of five, 58 passen- 
gers and their baggage, 1 9,000 Ibs. of 
cargo. 


IAS Sections 


Boston Section 
E. L. Dashefsky, Secretary 


The second meeting of the 1953-1954 
season of the Boston Section was held 
on January 28. Preceding the meet- 
ing at the Massachusetts Institute of 
Technology, dinner was served at the 
Faculty Club. Approximately 50 mem- 
bers and guests were present at the 
dinner, and 200 at the meeting. 

The Boston Section was both privi- 
leged and fortunate to have E. H. 
Heinemann, Chief Engineer of the El 
Segundo Division of the Douglas Air- 
craft Company, Inc., as its guest 
speaker. Mr. Heinemann is an “old 
timer’ in the aviation industry, having 
begun his career with Douglas in 1926. 
In 1951, Mr. Heinemann was honored by 
the IAS with The Sylvanus Albert 
Reed Award for his contribution in the 
field of experimental aeronautics. In 
1952, he was elected a Vice-President of 
the IAS. 

During his discussion of ‘Some 
Problems and Limitations in High 
Speed Airplanes,’’ Mr. Heinemann made 
the following comments: ‘Speed has 
been and will be for many years to come 
one of the most important factors in 


aviation. It is speed more than any 
other characteristic that has been 
responsible for aviation’s rapid growth 
and progress. The magnitude of this 
growth is emphasized in comparing the 
30-nile-an-hour speed of the Wright 
Brothers in 1903 with the world’s speed 
record of 753 m.p.h. established by the 
Douglas Skyray Navy interceptor 50 
vears later. This increase ... has been 
very steady and will no doubt continue 
for some years to come. 


“The importance of speed in a mili- 
tary airplane has been unquestionably 
established during the recent wars, and 
in the world of commercial transporta- 
tion, the airplane has proven beyond a 
doubt to be the most popular, efficient, 
and fastest means of transportation for 
both personnel and cargo. During 
1953, the world’s airlines transported 
52,000,000 passengers and a_ cargo 
volume aggregating 700,000,000 ton- 
miles. All this was done in less than a 
quarter of the time required by surface 
transportation. With such strong stim- 
ulation, there is every indication that 
speeds will continue to increase until 
limited by either physical or economic 
conditions. Just how and when these 
limitations will occur is, of course, a 
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matter of great speculation. But in the 
absence of a sure and sound method of 
predicting future progress, it certainly 
seems basic and fundamental to project 
the progress of the past into the future 
to try to predict what the future may 
hold. 


“Airplane world-speed records have 
during the past 50 vears, increased at 
only slightly more than 14 miles per 
year. At the same time, passenger 
carrying propeller-driven transport 
cruising speeds have increased at ap 
proximately half that rate. The big 
question now in the minds of the avia 
tion public is, “how fast will jet trans 
ports cruise and what will their rate of 
increase be?’ From the published data 
of passenger-carrying transports under 
development, a new trend appears to be 
taking form at about the same rate of 
increase, but about 100 m.p.h. faster 
than propeller-driven aircraft. A more 
rapid increase in speed is, of course, 
possible, but does not appear practical 
due to economic considerations. 


“In the field of rocket planes and 
missiles, particularly uninhabited ones, 
much greater progress in speed has been 
made. Speeds for rocket-propelled ve 
hicles are essentially unlimited, es 
pecially when operating outside the 
atmosphere. The great problem in 
utilizing rocket power for high-speed 
inhabited vehicles is the aerodynamic 
heating encountered when returning 
into the atmosphere at very high speeds 
In the last 25 vears, rocket vehicles have 
increased in speed to 5,000 m.p.h., or 
at the rate approximately of 200 miles 
per year. 


“In considering the future trends of 
maximum speeds in aircraft, it is es 
sential to define the supporting medium. 
If an aircraft is airborne and operating 
within the earth’s atmosphere, it will be 
subject to the limitations of aerody 
namic heating and problems associated 
with high-altitude flight. On the other 
hand, a rocket-borne or momentum 
borne rocket-type machine is relatively 
free from these problems except during 
re-entry into the atmosphere. To il 
lustrate aerodynamic heating with in 
creased speeds, an airplane flying con 
tinuously at twice the speed of sound or 
approximately 1,150 knots will reach a 
temperature of 200° F. even with an 
ambient air temperature of —65°F. 
At the present time with structural 
materials and equipment available, 
200°F. is considered a maximum safe- 
operating limit. To fly at higher tem- 
peratures would require the use of new 
structural materials and construction 
methods, as well as a great increase in 
the amount of refrigeration required to 
keep inhabitants and equipment cool. 
At present, it appears quite difficult and 
impractical to provide any large increase 
in cooling. 


Eclipse-Pioneer 
Polar Path 
marks a new hi 
in navigation 
efficiency 


New, lightweight compass system provides 


Super-accurate navigation anywhere in the world 


Here is a compass system so accurate, so compact, so 
flexible, and so broad in application that it may be used 
as a directional reference on any type operational aircraft 
anywhere in the world. 

The Eclipse-Pioneer Polar Path is a gyro-compass 
system that utilizes the same type high-accuracy gyro 
which so successfully blazed the trail during 1952 in 
over-the-Pole gyro navigation. Polar Path can be used 
solely for directional reference, if desired. Or it can be 
used to provide directional control for an auto pilot, a 
bomb director, automatic approach system or other device 
requiring super-accurate directional reference at any 
latitude. 

Among the many important advantages of Eclipse- 
Pioneer Polar Path are the following: 


e It meets, or betters, the performance and weight 
requirements of the latest applicable military specifi- 
cations for compass systems. 

e It combines the delicate accuracy of a proved gyro 
navigation system with the long-term reference relia- 


bility of a new Flux Gate* transmitter weighing less 
than one pound. 


It is designed for all operational types of aircraft from 
carrier-based fighters to multi-engine aircraft, includ- 
ing bombers and commercial transports. 


e The controller, with its functional selector switch, 
latitude correction scale, and synchronizing and 
course-setting controls, is compact .. . designed for 
convenient console mounting and ease of operation. 


e The Flux Gate system is always available for standby 
compass when desired. 


As an Eclipse-Pioneer development, Polar Path is 
engineered and manufactured by the world’s largest pro- 
ducer of precision gyros for aircraft use. Gyros of the 
super-accurate type used in Polar Path have for some 
time been mass-produced by Eclipse-Pioneer. And it is 
super-accuracy . . . plus great flexibility . . . that mark 
Polar Path as the modern compass navigation system. For 
full details, write us today. 


*REGISTERED TRADE MARK BENDIX AVIATION CORPORATION 


TETERBORO, NEW JERSEY + DIVISION Bondy” 


AVIATION CORPORATION 
West Coast Office: 117 E. Providencia, Burbank, Calif 
Export Sales: Bendix International Division 
205 E. 42nd St., New York 17,N. Y. 
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SPECIAL CRADLE LIFTS XFV-1 from prone position (for servicing) to upright for vertical takeoff. 
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DERSHIP DEMANDS CONSTANT ACHIEVEMENT 


RLD’S SAFEST JET AIRPLANE. Greater power, larger cockpit, but, above GUIDED MISSILE and pilotless aircraft 
resafety have been engineered by Lockheed into its new jet trainer. New stall slats, research is advancing rapidly at Lockheed. Here 
hute, Zero Reader and pilot “‘stick shaker” device to automatically warn about engineer-scientists from the Missile Systems 
plestall are just a few of added safety features. Trainer combines jet combat perform- Division test top-secret developments to meet 
jith maximum operational safety. Easier to fly than simple propeller-driven trainers. problem of supersonic speeds yet unattained. 


ientists Unveil Radical Forms of Flight 


s biggest news in aviation is the 
sXFV-1 built by Lockheed, a rev- 
mary new vertical-rising plane. 

powerful Allison turbo-prop engine 
two jet turbines turning counter- 
ng propellers lifts XFV-1 straight 
cket fashion. It levels off for speeds 
F s00-m.p.h. class, lands on its tail. 
iny Lockheed “‘firsts” are built into 
plane. A }4-scale model powered 


ckheed 


tia Division—Burbank, California 

« Division—Marietta, Georgia 

HeSystems Division— Van Nuys, California 
heed Aircraft Service—Burbank, California 


wed Air Terminal—Burbank, California 


DK TO LOCKHEED 


LEADERSHIP 


ND ENGINEERING pays off with Lockheed P2V Navy patrol bomber. The famous 
ine has increased gross takeoff weight and boosted speed by adding powerful jet pods. 
ne’s aerodynamic configuration, however, remains unchanged from original X model 11 
tg0 through the current 7 series. 


by a 76-h.p. electric motor was built and 
flown to test vertical ascent, transition into 
level flight, and landing. Careful weight 
control permitted completion of first 
prototype hundreds of pounds less than 
estimated weight for Navy requirements. 

Unique 4-way tail serves as a single sur- 
face and jointly functions as elevator, 
aileron and rudder, using revolutionary 
interlocking controls. 


h-Speed Navy Fighter Takes Off Straight Up, Lands by Backing Straight Down on Its Tail 


FIRST ROUND-THE-CLOCK flying radar station in the 
world is this Lockheed Early Warning Aircraft (designated 
WV-z by Navy and RC-121C by Air Force). Huge 600-gallon 
tip-tanks extend radar-laden Super Constellation’s range. Plane 
carries more scientific equipment than any other known air- 
craft—some six tons of electronics. Bottom radome, the size of 
a swimming pool, is largest plastic part ever built. Although it 
is held to plane by only 10 bolts (no metal ribs), radome is built 
to withstand aerodynamic pull of up to 60,000 pounds. Super 
Constellation’s three-tail design insures aircraft controllability 
despite air-flow disturbance created by protruding radomes. 


NEW FLIGHT 
FORMS are studied 
by Lockheed scien- 
tists to meet sonic 
and thermal prob- 
lems of ultra-high 
speed, higher alti- 
tudes. Nearly a dec- 
ade of research on 
wing shapes alone 
results in new Lock- 
heed forms in Mach 
2 to Mach 3 range. 
Lockheed has tested 
almost 100 distinctly 
different wing mod- 
els on supersonic 
rockets. 
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“The effect of high temperatures on 
the strength of present aircraft materials 
is illustrated by the following data. 
At a temperature of 200°, which occurs 
at about 1.2 times the speed of sound at 
sea level, the strength of the common 
75ST aluminum structural alloy is re- 
duced by 10 per cent. At 300° or 
about 1.6 times the speed of sound at 
sea level, the strength of this same alloy 
is down to only 40 per cent of its normal 
strength. The strength of acrylic res- 
ins, such as those used in cockpit en- 
closures, drops off to zero at even less 
than 200° at a speed of only slightly 
greater than 700 m.p.h. Stainless 
steels, common chrome molybdenum 


THREE GREAT NAMES IN AVIATION 


steels, and titanium alloys do not drop 
off so rapidly and can be used satis- 
factorily at supersonic speeds. These 
materials, however, have some weight, 
manufacturing, and procurement dis- 
advantages that make them less desir 
able. Of these three materials, tita- 
nium shows the greatest promise, since 
it is the most favorable from a weight 
point of view. However, it is not yet 
readily available. 

“While it can be said that the future 
of high-speed aircraft is very good and 
progress will continue substantially as 
it has in the recent past, there are 
many problems that must be overcome 
as demands are made for faster and 


/ 


WITTEK 


Cessna 


WITTEK MANUFACTURING COMPANY 
4305-15 West 24th Place, Chicago 23, Illinois 


JUNE, 19354 


higher flying aircraft. Some of these 
problems of high-speed and_ high-alti 
tude stalls, temperature limits, and 
combustion limits are all very real and 
great and, for the time being at least, 
tend to limit the sphere of operation of 
present airplanes as we know them, 
These limits point toward many prob- 
lems, the solutions to which will re- 
quire extensive development work in all 
fields of aircraft engineering.”’ 

For a considerable number of years, 
Mr. Heinemann has ardently cam 
paigned for the improvement in_air- 
craft performance by the elimination 
of weight, particularly where unneces- 
sary equipment is concerned. It is a 
most significant fact that the last six 
models of aircraft turned out by Mr. 
Heinemann and his associates at El 
Segundo were 42 per cent lighter than 
the nearest competitive airplanes, and 
in all cases but one, exhibited superior 
performance. Mr. Heinemann _ illus- 
trated how a pound increase in structure 
and equipment weight cost about $400. 

A question-and-answer period for 
approximately 30 minutes followed this 
interesting and enlightening talk. The 
meeting adjourned at approximately 
9:45 p.m. 


Chicago Section 
Leland W. Sims, Secretary 


On March 24, the Chicago Section 
held its Fourth Annual Student Meet 
ing, and the second of this type. Last 
year, the student members were ap- 
proached to determine the type of pro- 
gram that they would like to have for 
their annual meeting. Student rep- 
resentatives of the Student Branches in 
the Chicago area met with the Student 
Affairs Committee and expressed the 
desires of their respective groups. It 
was unanimously agreed that a sym- 
posium type of program with three or 
four speakers representing different 
fields of application, but speaking on a 
common theme, was preferred. The 
program last year met with such success 
that it was decided to continue this 
procedure in the future. 

This year, the Student Branches at 
the Aeronautical University, Univer- 
sity of Illinois in Chicago, and_ the 
Illinois Institute of Technology were 
responsible for making all plans and 
arrangements, including those for speak- 
ers, transportation, and conducting 
the meeting. 

One hundred and_ seventy-seven 
people were served dinner in the cafe- 
teria of the Museum of Science and 
Industry. Two hundred and seventy- 
eight members and guests attended 
the meeting which began at 7:30 
p-m. in the Museum Auditorium. 
The theme of the program was “The 
Development of the Design and Per- 
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Now 


it can be shown 


a 
positive 
contribution 
to safety 
in flight 


\ 14” x 16” x 24” 


| 
-_Janitrol Purge Gas Generator 
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The hazard presented by explosive vapors in fuel cells 
and surrounding areas is eliminated by this positive, 
passive defense method for safety in flight—a product 
of Surface Combustion’s more than 37 years expe- 
rience in combustion engineering and atmosphere 
preparation. 

The generator pictured on the opposite page— 
for a new jet aircraft—is one of several models that 
have been undergoing steady development since 1949, 
based on the proven theory that combustion is the 
most economical and efficient method of supplying 
large quantities of inert gas for aircraft protection. 

The Janitrol unit weighs less than 90 pounds— 
Occupies only 3 cubic feet—produces more than 10 
lbs./min. of inert gas for complete, passive, explosion 
and fire defense from “natural” causes as well as 
enemy action. The pilot need flip only one switch to 
set the generator into operation, from there on opera- 
tion is automatic and continuous. Generated gas is 
dumped overboard until the proper degree of “inert- 
ness” is established, then the gas is supplied to fuel 
cells and surrounding area on a demand basis— 


determined by pressure—continuously, until the gen- 
erator is shut down by the pilot. Even after shutdown, 
there is an automatic “purging” action within the 
generator to assure that all fuel is exhausted from the 
generator system, and that all volatile vapors are 
cleaned out before operation stops automatically. 

The versatility of Janitrol’s new “dimple-plate” heat 
exchanger principle permits construction of generators 
in virtually any configuration to meet installation re- 
quirements on planned, as well as existing aircraft. 

Inquiries relative to civil aviation applications are 
invited. 


37 years experience in combustion engineering 


janitrol 


AIRCRAFT-AUTOMOTIVE DIVISION 
SURFACE COMBUSTION CORPORATION 
Columbus 16, Ohio 


National Sales, Engineering, Production Headquarters, 400 Dublin Ave., Columbus 16, Ohio. District Engineering Offices: New York, 225 Broadway; Washington, D. C., 4650 East-West Highway; 
Kansas City, 2201 Grand Ave.; Ft. Worth, 2509 West Berry St.; Hollywood, Calif., 7046 Hollywood Bivd.; Columbus, Ohio, 400 Dublin Ave. Executive Offices: 2375 Dorr St., Toledo 1, Ohio. 
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formance of Aircraft,’ with four cate 
gories of aircraft represented. These 
were Commercial Aircraft, World War 
II and Korean Military Aircraft, 
Civilian Racing Aircraft, and High- 
Speed Research Aircraft. 

The meeting was called to order by 
the Chicago Section Chairman, Alfred 
F. Stott, Dean of Engineering, the 
Aeronautical University. Mr. Stott 
welcomed all in attendance and had 
groups of students from the University 
of Notre Dame, Illinois Institute of 
Technology, Aeronautical University, 
University of Illinois in Chicago, 
University of Illinois in Urbana, and 
the Lewis College of Science and Tech- 
nology stand up and be recognized. 

Mr. Stott then introduced Don 
Goldman, the Student Chairman for the 
evening, who is a Student Member 
from the Illinois Institute of Tech- 
nology. Mr. Goldman introduced Mas- 
ami Terada, of the Aeronautical Uni- 
versity, who introduced the first 
speaker, William C. Mentzer, General 
Manager, Engineering, of United Air 
Lines. Mr. Mentzer spoke on Com- 
mercial Aircraft. He traced the de- 
velopment of commercial transports, 
showing with slides the major changes 
in design in each successive model and 
commenting on the performance in- 
creases foreach. Mr. Mentzer also spoke 
on the future possibilities of various 
types of jet transports. 


Mr. Goldman then called on Philip 
Meyer, from the University of Illinois 
in Chicago, to introduce Steve Wittman, 
who spoke on civilian racing aircraft. 
Mr. Wittman gave a complete progress 


Speakers at the Chicago Section’s Fourth Annual Student Meeting on March 14 were: 
upper left, Major Charles E. Yeager, USAF; upper right, Steven S. Wittman; lower left, First 
Lt. Howard C. Ramstad, USAF; and lower right, William C. Mentzer. 


report on all major air races, foreign and 
American, showing the manner in which 
speeds had fluctuated from year to 
vear, but generally had increased. Mr. 
Wittman also illustrated the contribu 
tion of racing pilots and designers to the 
general progress 

civilian and military 

Mr. Goldman then brought out James 
Siller, of the Aeronautical University, 
to introduce the third speaker, Ist Lt. 
Howard C. Ramstad, USAF, Assistant 
Professor of Air Science and Tactics at 
the Illinois Institute of Technology. 
Lieutenant Ramstad recounted his 
experiences with World War II recip 
rocating-powered aircraft, emphasiz 
ing their performance characteristics. 
He described his transition to jet air 
craft, giving the maj 
performance and hand 
viewpoint. 

The final speaker, Major Charles E. 
(Chuck) Yeager, USAF, was introduced 
by Vic Serafini of the University of 
Illinois in Chicago. Major 
spoke on ‘‘High Speed Research Air 
craft.” He described the operations of 
the Air Force Flight Test Center at 
Edwards AFB, Edwards, Calif. He 
gave some of his experiences with the 
Bell X-1, explaining the steps that were 
followed in the sequence of tests made 
with this aircraft. He described his 
take-off with the Bell X-1 and his climb 
to altitude. Major Yeager was the 
first pilot to break the sonic barrier and 
has flown to a speed of 1,650 m.p.h. in 
the Bell X-1A. 

Mr. Goldman then turned the meet- 
ing over to Chairman Stott. Mr. Stott 
introduced Leland W. Sims, Chairman 


aviation, both 


r differences in 
ling from a pilot’s 


Yeager 
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of the Student Affairs Committee, who 
thanked all participating Student Mem 
bers and the Student Branches in the 
Chicago area for their efforts in making 
such a fine program possible. 

Mr. Stott adjourned the meeting with 
thanks to all speakers and participants 
at 10:45 p.m. 


Hagerstown Section 


George W. Westphal 
Secretary-Treasurer 


The meeting of March 24 was held 
in the Packet Room of the Terrace 
Restaurant. Chairman R. A. Darby 
presided; total attendance was 19 

Mr. Darby introduced Jefirey W. 
Lewis, Sales Representative, Washing 
ton Office, American Airlines, Inc 


Mr. Lewis then introduced the speaker 
of the evening, Thomas J. 
Manager of Cargo Sales, 
Airlines. 

Mr. Harris discussed some of thi 
marketing and distribution problems 
associated with the movement of freight 
by air and pointed out some of the prob 
lems involved in selling airfreight. A 
lively question-and-answer period fol 
lowed the main discussion 

The meeting was adjourned at 
p.m. 


Harris 
American 
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Los Angeles Section 
Evert C. Hokanson, Secretary 


Major General Albert O. Boyd 
USAF, Commanding General, Wright 
Air Development Center, gave the 
Los Angeles Section both fact and fan 
tasy in an exceptionally interesting 
classified meeting held on March 18 

The fact that General Boyd was the 
speaker and his subject was “The 
MIG-15,” resulted in a capacity at 
tendance of 315 for dinner and over 600 
for the meeting. Even though process 
ing security clearances for this large 
number resulted in some delay, ever 
one in attendance felt well rewarded for 
his waiting as General Boyd presented 
a fascinating and thought-provoking 
program. His evaluation of the MIG 
15 in terms of research and development 
requirements was based on flight tests 
His talk, supplemented by sound movies 
of the tests, kept everyone’s interest at 
high pitch from beginning to end 
An anonymous hilarous movie about a 
squadron receiving its first Sabre jets 
provided good entertainment thi 
lighter vain. 

R. Richard Heppe, Section Chairman 
presided at this meeting which was the 
largest in our history. He expressed 
the Section’s deep appreciation to Col 
Daniel Cooper and his staff, under Mr 
Taylor, who so ably handled the difficult 
security procedures. Another major 
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........4ll using 


Bendy 
ignition 


equipment! 


The Scintilla Division of Bendix is proud that the list of 
users of their jet ignition equipment is veritably a “‘who’s 
who” of world-famous engine builders. 

We are perhaps even more gratified, however, that 
our association with famous names in engine manufac- 
turing has extended over many years and has covered 
a wide diversity of ignition products. 

This continuing association with the industry’s 
leaders has been more than a source of pride to us. It 
has been a challenge that we strive constantly to meet, 
and we pledge our every resource and facility to con- 
tinue to merit this acceptance as The Most Trusted 
Name in Ignition. 


SCINTILLA DIVISION OF: 


SIDNEY, NEW YORK AVIATION CORPORATION 


Low and high tension ignition systems for piston, jet, turbo-jet engines 
and rocket motors. . . ignition analyzers... radio shielding harness and 
noise filters . . . switches . . . booster coils . . . electrical connectors. 


Export Sales: Bendix International Division, 205 East 42nd St., New York 17, N. Y. 


Brouwer Bldg., 176 W. Wisconsin Ave., Milwaukee, Wisc. 


FACTORY BRANCH OFFICES: 117 E. Providencia Ave., Burbank, Calif. e Stephenson Bldg., 6560 Cass Ave., Detroit 2, Mich. e 512 West Ave., Jenkintown, Pa. 
American Bldg., 4S. Main St., Dayton 2, Ohio e 8401 Cedar Springs Rd., Dallas 19, Texas 
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contribution to this meeting was the 
work done by the Institute staff and 
members who assisted with the checking 
of clearance papers and individuals. 
> Dr. Mac C. Adams, Aerodynamics 
Group, Douglas Aircraft Company, 
gave a paper “A Review of Slender 
Body Theory-Wings, Bodies and Wing- 
Body Combinations” to a Specialist 
Meeting held on March 11. Dr. Adams 
presented an excellent survey of the 
theory as applied to low-aspect-ratio 
wings, bodies, and wing-body combi- 
nations with emphasis on results with- 
out mathematical detail. A number of 
interesting points were added during the 
discussion period. 

> William E. Braham, Chief Engineer, 
Zenith Plastics Company, presented 
a paper on ‘Reinforced Plastics in the 
Aircraft Industry’’ on March 23 to 
an audience of 118 people. The use of 
reinforced plastics in load-carrying 
structural members of the air frame plus 
the application in the electronics field 
were discussed in detail. Samples of 
reinforced plastics, slides showing struc- 
tural qualities, and a film depicting 
manufacturing methods were presented. 


New York Section 


Charles Tilgner, Jr., 
Vice-Chairman 


T. F. Hammen, Jr. 
Secretary-Treasurer 


A well-attended and highly interest- 
ing meeting on the subject of “‘Atomic 
Energy Applications’ was held at 
Grumman Aircraft Engineering Corpo- 
ration on March 11. This meeting, 
which followed the social period and 
dinner, was opened by Charles Tilgner, 
Jr., and chairmanned by Prof. F. K. 
Teichmann. The speakers were Dr. 
Paul C. Aebersold, Director, Isotopes 
Division, Oak Ridge Operations, 
Atomic Energy Commission; Dr. R. P. 
Petersen, Chief, Industrial & Produc- 
tion Reactors Branch, Division of Reac- 
tor Development, Atomic Energy Com- 
mission; and Abe Silverstein, Associate 
Director, Lewis Flight Propulsion Lab- 
oratory, NACA. Summaries of the 
presentations are given below. 

“The Uses of Radioactive Isotopes in 
Industry.”—Dr. Aebersold started his 
discussion of the application of radio- 
isotopes by pointing out that, of nearly 
800 industrial firms now using radio- 
isotopes, not more than 24 were directly 
associated with the aircraft industry. 
He expressed hope that his presentation 
would help to expand their use in the 
aircraft industry. He observed that 
radioisotopes can be used as sources of 
radiation and as tracer atoms and that 
their utility stems from their sensitivity 
and specificity of measurement and 
versatility of application. 


Dr. Aebersold pointed out that the 
applications could be broadly divided 
into radiography, gaging, marking, 
studying wear, research, and miscel- 
laneous applications. Although he em- 
phasized the routine applications, he 
pointed out that research uses were 
probably more important on the long- 
range basis. It was further pointed 
out that radioactive cobalt could be 
made stronger and cheaper than radium 
and that in radiography the advantages 
of availability, ease of handling, low 
cost, portability, and no maintenance 
were significant. He discussed the 
application to routine quality control 
in the smaller industries. It involved 
foundries and field work, such as the 
inspection of welded pipe lines. He 
said that a number of aircraft concerns 
were using this application to radiog- 
raphy. 

Radioisotopes are being generally 
applied to thickness gagings, density 
measurements, liquid height determi- 
nation, leak detectors and as markers 
for the change in products in pipe lines. 
Of particular interest to the aircraft 
industry was the discussion of the ap- 
plication of measuring air density in 
wind tunnels and the determination of 
piston-ring wear rates. In the latter 
case, the increase in speed of obtaining 
results by twenty times and a time 
saving of almost thirty times were 
mentioned. 

In research, the application of radio- 
isotopes to materials testing, to the 
measurement of such things as diffusion 
coefficients, and in the field of aero- 
medical research to metabolism studies, 
etc., were mentioned. In the miscel- 
laneous category, the application to 
radioactive batteries of high-voltage and 
low-current output for use in instrumen- 
tation and communications was indi- 
cated. 

In closing, Dr. Aebersold noted that 
industry is rapidly increasing its use of 
the radioisotopes, stating that the 
shipments of such materials have been 
steadily increased from scratch in 1946 
to more than 10,000 shipments in 1953. 
He stated that direct use by the air- 
craft industry could be greatly extended. 

“Program for Industrial Atomic 
Power.’’—Dr. Petersen opened his re- 
marks by pointing out that the wide- 
spread use of industrial atomic power 
depended on three things—can, may, 
and shall, with the first depending upon 
scientists and engineers; the second, 
upon legislators; and the third, upon 
management and financiers. 

He said that the present cost of 
electrical power varied from 2 to 9 mills, 
with the average being 6 mills per kwh. 
of which the fuel cost was approxi- 
mately 3 mills per kwh. He stated that 
the real hope for advantageous use of 
atomic power was from the standpoint 
of fuel cost, with a reduction from 3 


mills to 1 mill being considered feasi- 
ble. It was pointed out that size was 
another factor and was illustrated in 
two ways: (1) 1 Gm. of radioactive 
material would produce 6,000 kwh. of 
electrical power, and (2) a reactor the 
size of a file case would replace a boiler 
in the neighborhood of 80 by 80 by 100 
ft. 

Dr. Petersen noted that some studies 
showed that the electrical power re 
quirements are expected to increase 
approximately 5 times in the next 50 
years and that on this basis the required 
amount of conventional fuel would pre- 
sent a considerable problem. It was 
predicted that the amount of electric 
power currently being produced by 
conventional methods could be dupli- 
cated by 1980 with nuclear-energy 
methods. A number of proposed elec 
tric power plants of nuclear-energy 
type, including one of 60,000-kw. out 
put, were mentioned. He stated that 
private capital was being expended at 
the rate of approximately $5,000,000 
per year toward the development of 
such power plants. 

“Nuclear Power for Aircraft.’’—Mr. 
Silverstein started by showing the 
importance of high-thrust-to-engine 
weight ratio in high-performance air 
craft. This is available with nuclear 
power, and several systems were shown, 
including a turbojet engine having the 
combustion chamber replaced with a 
nuclear reactor, or better yet, a similar 
arrangement except that a liquid cool 
ant is used in the reactor. Also, the 
possibility of a steam-turbine condenser 
was discussed. It is interesting to note 
that, unlike the internal-combustion 
engine-powered airplane, a nuclear 
powered airplane, if it will fly at all, 
will have ample range. 

Mr. Silverstein then went into the 
materials problem, discussing corrosion, 
ductility, mass transfer, and radiation 
damage. Also discussed was heat trans 
fer, showing the superior performance of 
molten metals, with water a reasonable 
second choice, and gases a poor third. 
Another airplane problem is the reactor 
shield, which must be dense and heavy. 
He closed with a plea for prompt con 
sideration of the problems involved, 
since we appear to be nearing the point 
where a nuclear-power airplane can be 
built. 


Philadelphia Section 


Emily R. Gibbs, Secretary 


A meeting of the Philadelphia Sec 
tion, held on Wednesday, March 3, 
featured Dr. Nicholas J. Hoff, who spoke 
on “The Thermal Barrier.” Dr. Hoff, 


who is Head of the Department of 


Aeronautical Engineering and Applied 
Mechanics at the Polytechnic Institute 
of Brooklyn, delivered the Forty-First 
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ALODIZING 


Alodizing with “Alodine,’* a new technique in the 
protective coating of aluminum, was made available for 
production-scale use in 1946. Since that time Alodizing 
has largely supplanted the more elaborate, costly and 
time-consuming anodic treatments in the aircraft and 
other industries. 


Continuous and successful industrial use has clearly 
demonstrated the simplicity and economy of the Alodiz- 
ing process as well as the effectiveness of the “Alodine” 
amorphous coatings, particularly as a base for paint. In 
fact, the paint-bond that Alodized aluminum provides has 
been found to be superior to that possible with chromic 
acid anodizing. 


The corrosion-resistance of unpainted aluminum Alo- 
dized with “Alodine” Nos. 100 or 300 is excellent, easily 
meeting the requirements of Specification MIL-C-5541. 
However, a need for protection of unpainted aluminum, 
even better than that obtained with chromic acid ano- 
dizing, has long been recognized. 


NEW IMPROVED “ALODINE” DEVELOPED 
By ACP RESEARCH CHEMISTS 


Several years of intensive research have now led to a 
new type of “Alodine,” designated as “Alodine” No. 
1200. This new protective coating chemical forms an 
amorphous mixed metallic oxide coating of low dielectric 
resistance that provides unusually high corrosion-resist- 
ance for unpainted aluminum. In addition, it forms an 
excellent paint bond that approaches closely the high 
quality obtained with the earlier types of “Alodine.” 

After having been tested for conformance with Specifi- 
cation MIL-C-5541, “Alodine” No. 1200 is now about 
to go into production. 


PROCESS DETAILS 


‘‘Alodine’’ No. 1200 is the only essential chemical 
needed to prepare the coating bath and the final rinse 
bath. One of its unique features is that it can be used in 
tanks in an immersion process, or, in a multi-stage 
power washer in a spray process, or, with a slight ad- 
justment of pH, with brush or portable spray equip- 
ment in a manual process. This means that even where 
the simple production equipment is not available, or 
where touching up of damaged coatings previously 
Alodized or anodized is required, excellent protection 
and paint bonding can still be obtained with prac- 
tically no equipment. 


*"Alodine”’ Trade Mark 
Reg. U. S. Pat. Off. 


CHEMICALS 


PROCESSES 


Detroit, Michigan 


NEW PROTECTIVE COATING CHEMICAL FOR ALUMINUM 


AMERICAN CHEMICAL PAINT COMPANY 


General Offices: Ambler, Penna. 


All three methods of application easily meet the re- 
quirements of Specification MIL-C-5541. 


Process sequence for all three methods of application 
is the same as for other standard grades of “Alodine” 
such as Nos. 100, 300, and 600, viz.: 1. Pre-cleaning. 
2. Rinsing. 3. Alodizing. 4. Rinsing. 5. Acidulated rins- 
ing. 6. Drying. 


Coating time in an immersion process ranges from 2 
to 8 minutes and in a mechanized spray process is about 
30 seconds. “Alodine” No. 1200 baths are operated at 
room temperatures (70° to 100°F.) and heating is 
required only if the bath has gotten cold after a “down” 
period. 


RECOMMENDED USES FOR “ALODINE”’ 


No. 1200 

“Alodine” No. 1200 is specifically recommended for 
coating wrought products that are not to be painted or 
are to be only partially painted; and for coating casting 
and forging alloys whether or not these are to be painted. 
“Alodine” Nos. 100 and 300 are still recommended for 
coating wrought products such as venetian blind slats, 
awnings, etc., that are invariably painted. 


R 0 
SALT SPRAY COMPLIANCE WITH TENSILE 
EXPOSURE REQUIREMENTS OF MiIL-C-5541 
168 hrs. passes 
= 250 hrs. passes 
— 560 hrs fails 
foils 
BRUSH 168 hrs. passes 
““ALODINE” 250 hrs. passes 
No. 1200 500 hrs. passes 
1000 hrs. passes 
DIP 168 hrs. passes 
“ ALODINE" 250 hrs. passes 
No. 1200 500 hrs. passes 
: 1000 hrs. passes 
DIP 
No. 100 500 hrs. at s 
i 1000 hrs. fails 
168 hrs. passes 
CONVENTIONAL 250 hrs. fails 
500 hrs fails 
en 1000 hrs. fails 
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RF CONNE 


bulletins 


= now being distributed 
issued by Series 


We believe the new series of RF Connector bul- 
letins now being distributed by AMPHENOL is the most 
comprehensive ever offered. There is a separate bulletin 

for each RF series: N, BN, HN, BNC, UHF, LC, C, Push-On, 
Splices, and Adapters. Complete information is given as to 
materials, military and AMPHENOL numbers in cross-refer- 
ence, cable types, mounting holes, dimensions, mating 
components, and connector assembly instructions! Use 
the coupon below to request the bulletins that 


you need in your work. 


chicago 50, illinois 


AMERICAN PHENOLIC CORPORATION 


AMERICAN PHENOLIC CORPORATION 
1830 South 54th Avenue Chicago 50, Illinois 


Series N 


Please send the RF Connector Bulletins as indicated at right: ee 
eries BN 


Series HN 
NAME 
Series BNC 
Series 
POSITION 
OED Series LC 
ADDRESS 


Coaxial 
Cable Fittings 


city 


Wilbur Wright Memorial Lecture at 
the invitation of the Royal Aeronauti 
cal Society during the Fourth Inter 
national Aeronautical Conference in 
London last September. He has had 
an enviable career serving the projes 
sion in many capacities, a few of which 
have been as Vice-Chairman of the 
United States National Committee of 
Theoretical and Applied Mechanics 
member of the Structures Sub-Commit 
tee of the NACA, member of the Edi 
torial Committee, Fellow of the 
IAS, and Fellow of the Royal Aero 
nautical Society of Great Britain 
In 1949, he received the Medal of the 
Engineering Society of Sweden in 
Stockholm. A summary of his fine 
talk, which was illustrated with slides 
follows: 

“At high supersonic speeds the trans 
formation of the kinetic energy of the 
airflow into heat energy at the surfac« 
of a wing or a fuselage of aircraft causes 
a substantial rise in the temperature of 
the structure. At the resulting el 
vated temperatures, structural metals 
develop plastic and creep deformations 
under comparatively small loads. One 
of the most important effects of the 
nonuniform temperatures is the buck 
ling of all thin elements in consequenc« 
of thermal stresses. Another is_ the 
continuing deformation of structural 
elements under constant load which is 
designated as creep. tensile bar 
fractures if the load acts upon it for a 
sufficiently long time; similarly, ther« 
is a critical time at which a column 
buckles, even if the compressive load 
applied to it is less than the critical 
load. 

‘These new types of problems as well 
as the aero-medial aspects of aerody 
namic heating add up to what is some 
times called the thermal barrier. In th« 
true sense of the word, a barrier is an ob 
stacle which may be hard to overcome, 
but is not a rigid wall upon which all 
hopes for increased speeds will shatter 


San Diego Section 
H. C. Matteson, Secretary 


“Aircraft Applications of Titanium 
was the subject for a panel discussion 
held on the evening of March 9 at the 
Institute Building in San Diego. Mod 
erator for the evening was R. P. Whit« 
of Convair, San Diego. Members of 
the panel were S. R. Carpenter, 5. 5 
Williams, and E. D. Greene from Con 
vair’s Manufacturing and Tool De 
velopment departments, and J. R 
Fullerton from Ryan’s’ Engineering 
Department. 

The members of the panel offered 
their audience a broad view of the 
subject, including a brief historical 
review of titanium, a discussion of its 
unique physical properties and attend 
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Preprints of 22nd Annual Meeting Papers Currently Available 


ANDB's Program for the Development of 
an Air Traffic Control System—D. K. 
Martin. 


The Role to Be Played by Training De- 
vices in the Training of Aviation Per- 


sonnel—Edmund O. Carmody. 


The Story of Shimmy—William J. More- 
land. 


Airplane Design in Relation to Safety 
R. W. Rummel. 


Management's Economic Interest in Safety 
Carl M. Christenson. 


Military Personnel Training Require 
ments—Brig. Gen. G. F. Schlatter. 


Aerodynamics of Blasts: Diffraction of 
Blast Around Finite Corners—H. F 
Ludloff and M. B. Friedman. 


Current Methods and Future Needs in 
Selecting Aviation Personnel—Jack 
W. Dunlap. 


On the Wake and Drag of Bluff Bodies 
-Anatol Roshko 


Experimental Investigation of Turbulent 
Boundary Layers in Hypersonic Flow 
—R. Kenneth Lobb, Eva M. Winkler, 
and Jerome Persh. 


Some Applications of Generalized Har- 
monic Analysis to Gust Loads on Air- 
planes—Harry Press and John C. 
Houbolt. 


The Estimation of Normal-Force, Drag, 
and Pitching-Moment Coefficients for 
Blunt-Based Bodies of Revolution at 
Large Angles of Attack—Howard R 
Kelly. 


Economic Considerations of the Trans- 
port Helicopter—James B. Edwards. 


Some Considerations on the Air Forces 
on a Wing Oscillating Between Two 
Walls for Subsonic Compressible 
Flow—Donald Woolston and 
Harry L. Runyen. 


Application of Sailplane Performance 
Analysis to Airplanes—August Ras- 
pet. 


Personnel Training Required to Produce 
Large Quantities of High-Performance 
Aircraft—Leverett P. Wenk. 


IAS Preprints 


Member Nonmember 


Price 


$0.65 
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Analysis of Flutter in Compressible Flow 
of a Panel on Many Supports—John 
M. Hedgepeth, Bernard Budiansky, 
and Robert W. Leonard. 


A Theoretical Investigation of the Oscil- 
lating Control Surface Frequency Re- 
sponse Technique of Flight Flutter 
Testing—R. A. Pepping. 


The Separation of a Supersonic Turbulent 
Boundary Layer—Seymour M. Bog- 
donoff and C. Edward Kepler. 


A Method for Estimating Wing Weights 
—Abraham Hyatt. 


Three-Dimensional Laminar Boundary 
Layer with Small Crosshow—Artur 
Mager. 


Transition-Point Fluctuations in Super- 
sonic Flow—John C. Evvard, Maurice 
Tucker, and Warren C. Burgess, Jr. 


Effect of Leading Edge Separation on the 
Lift of a Delta Wing—C. E. Brown and 
W.H. Micheel, Jr. 


An Approach to the Buffeting of Air- 
craft Structures by Jets—John W. 
Miles. 


Pseudo-Transonic Similitude and First- 
Order Wave Structure—Wallace D. 
Hayes. 


Generalized Aerodynamic Forces on the 
Delta Wing with Supersonic Leading 
Edges—J. Walsh, G. Zartarian, and 
H. M. Voss. 


Secondary Flows in Cascades of Twisted 
Blades—Fredric F. Ehrich. 


Prediction of Ultimate Strength of Skin- 
Stringer Panels from Load-Shortening 
Curves—Norris F. Dow and Roger A. 
Anderson. 


Determination of Loads in the Presence 
of Thermal Stresses—Samuel Levy. 


On Inelastic Thermal Stresses in Flight 
Structures—Alfred M. Freudenthal. 


Strength Under Combined Tension and 
Bending in the Plastic Range—J. M. 
Frankland and R. E. Roach. 


On the Concept of Stability of Inelastic 
Systems—D. C. Drucker and E. T. 
Onat. 


Preprints should be ordered by number from: 


Preprint Department, Institute of the Aeronautical Sciences 
2 East 64th Street, New York 21, N.Y. 
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TYPE 
R-149 


EEMCO's unique Type 
R-149 linear actuator is 
entirely self-contained; 

the motor, clutch, planetary 
reduction gear and limit switch 
are all enclosed within the 
smaller inner cylinder. Type 
R-149 has an unusually long stroke 
of 9.625” at .3” per second under a 
normal load of 4000 Ibs. on a 28 volt 
DC system. Maximum operating load is 
8000 Ibs., maximum static load, 15,000 
ibs. EEMCO’s compact Type R-149 has 
adjustable load limit switches, non- 
jamming end stops, and a motor that 
shuts off automatically when end stops 
are reached, or load exceeds a pre-set 


Need pecial 
LINEAR ACTUATORS 


EEMCO can save you valuable development time and expens: 
and speed the delivery of actuators by altering one of its man) 1 
tested and proven linear models to fit your specific need (5. 


Shown here are a few of many EEMCO self-powered and remot \s 


limit, Weight is 10 Ibs., 5 oz. controlled mechanical linear actuators that have been designe 
developed, tested and produced for various air frame manufacturenpee— al 

There is a definite possibility that one of the actuators illustrate 

(or others not shown) can be adapted to your specific need as t 

load, length of stroke, rate of travel, or other characteristic 


illustrated at right is a group of EEMCO actuators designed for 
aileron, elevator and trim tab controls. Powered by the EEMCO 
Universal Power Package they can be operated singly or in groups 
to actuate systems —a cowl flap for example. These and many 
other custom designed EEMCO linear actuators can be adapted 
for specific purposes with a minimum of expense and delivery time. 


EEMCO's flexible Universal Power Package drives single or multiple 
screw jack actuators, either rotary or linear (some of which are 
illustrated at right), with direct or flexible shaft connection for 
remote operation. This compact 3% lb. power package is only 
7¥%" x 4%, x 2%" in size yet contains motor, radio noise filter, 
magnetic clutch and brake, reduction gear and auxiliary gears 
operating adjustable limit switches to control travel, light switches 
and position indicator. Specifications can be changed to suit 
special requirements. 


UNIVERSAL 
POWER PACKAGE 
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EEMCO’s Type D-649 linear actuator weighs 13.75 Ibs., and operates 
with a stroke of 3%,” at .55 inch per second under a working 
load of 3400 Ibs. normal tension and 8200 Ibs. peak tension on a 
28 volt DC system. Maximum static load is 18,750 Ibs. It has a 
flexible shaft drive take-off, load Jimit switches, non-jamming 
end stops and a retraction stop that adjusts to within % inch. 
With minimum expense and delivery time EEMCO’s Type D-649 can 
be supplied for various loads, lengths of stroke, rates of travel 
and other characteristics. 


EEMCO's Type D-458 linear actuator for jet wing flaps weighs 8 Ibs., 
3 0z., has a stroke of 5.14” at .4” per second on 28 volt DC system 
under a normal load of 3000 Ibs. Ultimate static load is 10,000 Ibs. 
compression in fully extended position. Type D-458 has non- 
jamming end stops, provision for power take-off or hand drive 
(right angle) and radio noise filter. Load, stroke, rate of travel 
and other features of EEMCO’s Type D-458 can be changed to suit 
specific needs in a minimum of time. 


EEMCO’s Type D-607 is a door actuator for transport aircraft which 
weighs 4.5 Ibs. and has a stroke of 6.25 inches. Linear rate of 
travel is 33” per second at the rated load of 450 Ibs. compression. 
Ultimate static tension load is 7000 Ibs. EEMCO’s Type D-607 has 
non-jamming end stops, adjustable travel-limit switches, radio 
noise filter and operates on a 28 volt DC system. 


EEMCO’s Type R-129 is a stabilizer actuator for large jet fighters. 
It is a complete actuator assembly incorporatmg two motors, 
1/10 hp and 3.3 hp, operating through gear reductions to give a 
drive rate of 6/100” per second and 7/10” per second respectively 
to the screw jack. Normal operating load is 11,000 Ibs.; static 
load is 80,000 Ibs. The small motor operates almost continuously 
with automatic pilot, while the larger motor provides for manual 
pilot control at a higher rate of maneuvering. Type R-129 operates 
on a 28 volt DC system, has overload and limit switches, radio 
noise filter, position indicator, non-jamming stops. Weight, 45 Ibs. 


Designers and producers of 
motors, linear and rotary actuators. 


Electrical Engineering 
and Manufacturing Corp. 


4612 West Jefferson Boulevard 
Los Angeles 16, California 


can supply a linear actuator to fit your specifications 
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ant desirability as an aircraft-struc- 
tural material, and problems involved in 
forming, machining, and welding opera- 
tions. As a group, the panel made a 
strong point when they said, in effect, 
that while the present state of the art 
permitted titanium to be employed 
wherever necessary, development work 
was needed to improve forming, machin- 
ing, and welding techniques in order to 
improve its economic positions with 
regard to competitive materials. 


An audience of approximately 75 
members and their guests thoroughly 
appreciated the informative manner 
in which the subject was presented. 
Extensive audience participation de- 
veloped during the question-answer 
period and over coffee and doughnuts 
which were served at the close of the 
meeting. 


Washington Section 
T. C. Muse, Secretary 


Members of the Washington Section 
were the guests of the David Taylor 
Model Basin, Carderock, Md., for the 
meeting on March 2. After an ex- 
cellent dinner at the cafeteria, the group 
examined the new “ALWAC"”’ data-re- 
duction computer in the control room 
of the transonic wind tunnel. The 
“ALWAC” will be used primarily for 
reduction of the wind-tunnel test data, 
but it had been set up for the visit to 
answer popular questions and do mental 
gymnastics which would demonstrate 
its versatility. So without resorting 
to tedious problems, the visitors were 
properly impressed and entertained at 
the same time. 


Following the “ALWAC”’ demon- 
stration, the manual analog computer 
“MAC,” used to reduce strain-gage 
balance data of the 7- by 10-ft. sub- 
sonic wind tunnel, was examined. 
For those of the visitors who had 
struggled through the early days of 
strain-gage balances with manual com- 
putations, it was evidence of real prog- 
ress in wind-tunnel operations. 


The meeting was opened by the 
Chairman, Capt. W. C. Fortune, USN, 
who is also the Aerodynamics Officer 
at the DTMB. He introduced R. T. 
Patterson, Head, Supersonic Branch of 
the High Speed Division, Aerody- 
namics Laboratory, and Dr. O. E. Lan- 
chaster, Assistant Director of the 
Research Division, who had arranged 
the meeting. 

Following this, the nominees for 
Section Officers for 1954-1955 who were 
present were introduced. These were 
Dr. F. N. Frenkiel, APL, and Brig. 
Gen. B. S. Kelsey, USAF, for Chair- 
man; Herb Goda for Vice-Chairman; 
and Maj. Gen. J. F. Phillips, USAF 
(Retired), ATA, for the Advisory Board. 
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Captain Fortune then introduced 
Capt. Albert G. Mumma, USN, Com- 
manding Officer and Director, DTMB, 
who extended greetings and welcomed 
the visitors aboard. 

Dr. Charles V. L. Smith, ONR, 
presiding Chairman of the meeting, 
described briefly the history and back- 
ground of the automatic computing 
machines. He stated that in the short 
time period of approximately 8 years 
the field had grown from one of a very 
few machines to the present stage where 
their use is industry-wide and future 
developments are almost without 
bounds. 

Dr. Franklin Myers, of The Glenn L. 
Martin Company, then gave a talk on 
“Applications of Computer Equipment 
at The Glenn L. Martin Company.”’ 
Dr. Myers stated that at Martin the 
computing laboratory serves as a service 
division for the entire company. In the 
field of aerodynamics, a great deal of 
the Martin company’s wind-tunnel 
testing is done at the University of 
Maryland. There, the experimental 
data comes out on punched cards which 
are simply taken to the plant and then 
automatically processed. The com- 
puting laboratory does considerable 
work in the investigation of missile 
flights by simulation and, as a result, 
has been able to reduce flight failures 
and delays between 
mum. 

Dr. Samuel Levy, of the National 
Bureau of Standards, the second speaker 
of the evening, gave a talk entitled 


flights to a mini- 
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“The Use of High-Speed Digital Com 
puting Machines on Some Aircraft 
Structural Problems.’’ He stated that 
the main characteristics of an electronic 
computer were the ability to make ex. 
tremely high-speed calculations and 
the capacity for a large memory storage 
These characteristics made it desirable 
to use the machine for problems in 
volving a great deal of repetition, where 
at least 100,000 calculations are re 
quired or where quick answers of de- 
tailed formula are needed. Dr. Levy 
demonstrated by simple examples the 
coding of information for the machine 
and then went through the general 
procedure of a structural problem for a 
delta-wing aircraft. 

The final feature of the program was 
a demonstration by Dr. Henry Pola 
chek and staff of the UNIVAC com 
puter of the DITMB Applied Mathe 
matics Laboratory. As an example, 
they had the machine make a 36-point 
pressure distribution calculation for an 
airfoil. The machine required about 
20 secs. for the calculation. The 
equivalent manual time would be some 
thing like 2 days. Dr. Polachek stated 
that the UNIVAC machine has been 
in use for approximately 6 months 
during which it has been used on all 
types of calculations made at the Basin. 
Its operating efficiency had been around 
82 per cent. In 1 week, during which 
it was used for approximately 115-120 
hrs., the delay due to breakdown at 
tributable to the machine was only 
15 min. 


Student Branches 


Agricultural & Mechanical 
College of Texas 


Grover L. Alexander, Secretary 


The fourth meeting of the Texas 
A. & M. IAS Branch was held on 
April 6. Papers to be read at the Texas 
Section’s Annual Paper Competition 
at Dallas were presented to the 28 
members present. 

Ted C. Nark, Jr., a senior Aero- 
nautical Engineering student and Rep- 
resentative of the Undergraduate Di- 
vision, presented a paper on creep of 
metals and its effect on aeronautical 
structures. He explained that this 
phenomenon has become prominent in 
aircraft only since the development of 
jets, etc., which must operate under 
high temperatures and stresses. Creep, 
he stated, is affected by the structure of 
the material; fine-grained material is 
more creep resistant at low temperature, 
while coarse grained is more creep re- 
sistant at high temperatures. Mr. 
Nark suggested alloys as the answer to 
the problems created by creep and 


named specifically magnesium and man 
ganese alloys, with other combinations 
of such “‘freak’’ metals as molybdenum. 
After Mr. Nark’s presentation, Chair 
man Dan Palmer collected the criti 
cisms from the group. 

Miss Joyce Pritchett, a Sophomore 
from Texas University was chosen by 
the members to represent the Branch as 
a Duchess at the Annual Cotton Ball. 
Dick B. Hull will be her escort. 

Mother’s Day activities were then 
discussed and plans were left to the 
Combined Exhibit Committee and to 
the Main Building Committee. Dick 
Hull was selected Chairman for the 
Combined Exhibit Committee, and the 
entire group of senior students, plus 
Paul Meiners and Grover Alexander, 
were charged with the duties of the 
Main Building Committee. 

Plans for the spring Bar-B-Q on 
May 4 were then made, and the follow- 
ing Committee Heads were appointed: 
James Barnard, tickets; Bennie Heath- 
man, location; and Charlie Anderson, 
food. 
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CONTROL CABLES 


@ American Hyco-Span Uontrol Ca- 
bles more nearly match the expan- 
sion and contraction of aluminum 
alloy air frames than any other type 
of control cable. They have a 50% 
higher coefficient of expansion than 
the best carbon steel cables . . . one- 
third higher than even the best 
stainless steel cables. As a result, 
Hyco-Span Cables give you smooth, 
positive control at 70°F below zero 
or 70°F above. And without the 
needless complexity, the needless 
weight, the needless trouble of tem- 
perature compensating devices. 

Remember, too, Hyco-Span cables 
last long because they have excellent 
resistance to corrosion, and a low 
coefficient of friction which permits 
you to use low cable tensions. Hyco- 
Span Cables are non-magnetic and 
do not affect the accuracy of sensi- 
tive electronic instruments. 

Mail the coupon for complete en- 
gineering information. 


AMERICAN STEEL & WIRE DIVISION, UNITED STATES STEEL CORPORATION 
GENERAL OFFICES: CLEVELAND, OHIO 
COLUMBIA-GENEVA STEEL DIVISION, SAN FRANCISCO, PACIFIC COAST DISTRIBUTORS 
TENNESSEE COAL & IRON DIVISION, FAIRFIELD, ALA., SOUTHERN DISTRIBUTORS 
UNITED STATES STEEL EXPORT COMPANY, NEW YORK 


American Steel & Wire pie 
Room 842, Rockefeller Bldg. 
Cleveland 13, Ohio 


Please send me, without obligation, a copy of your booklet 
“‘Hyco-Span Aircraft Cable” which describes all the impor- 
tant advantages of this control cable. 


USS American HYCO-SPAN Aircraft Cables 
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Dan Palmer, Chairman and Paper 
Competition Representative of the 
Graduate Division, then presented his 
paper on shielding of nuclear aircraft. 
Weight, he said, is one of the main 
problems, with size ranking next. Not 
only must the crew be shielded, but so 
must the ground personnel and vital 
parts of the plane itself. As a result, 
he said, a combination of power-plant 
shielding and personnel and vital-part 
shielding will probably be used. Since 
no one material is best for all kinds of 
radiation, Mr. Palmer suggested a 
shield of layers of different materials, 
such as lead, carbon, and various liquids. 
He said that thermal, as well as radia- 
tion, shielding would be necessary. 
After criticism and comment, the meet- 
ing was adjourned. 


The Catholic University of America 
Robert E. Kastner, Secretary 


On Wednesday evening, March 10, 
The Catholic University of America 
Student Branch of the IAS held its 
fourth monthly meeting of the year. 

Chairman William Elsen introduced 
the speaker of the evening, Terry Clark, 
Washington Representative, McDon- 
nell Aircraft Corporation. Speaking 
on the organization of an engineering 
company, Mr. Clark put forth the 
question, ““What constitutes an engi- 
neering company?’ He described the 
organizational make-up of McDonnell, 
as an example for the members present. 
The speaker devoted the major part 
of his talk to the engineering section of 
the company. He outlined and ex- 
plained in detail the functions of each 
section, as well as the duties and prob- 
lems that an engineer just out of col- 
lege might expect to encounter in each 
particular section. Mr. Clark empha- 
sized the fact that a new engineer should 
not become too specialized. Rather, 
he should not be afraid to accept posi- 
tions in different sections, because this 
will give the experience in diverse fields 
necessary for advancement. 

After his talk, Mr. Clark showed a 
film, Little Henry. This film is con- 
cerned with the development and ex- 
perimentation by McDonnell of a ram- 
jet helicopter, the first successful one of 
its kind. 


Indiana Technical College 
Harold R. Woodhouse, Secretary 


The March 16 meeting was called to 
order by the newly elected Chairman, 
Harold Coffman. During a_ business 
session, it was decided that a field trip 
would be made on April 23 to North 
American Aviation’s plant in Colum- 
bus, Ohio. 

The meeting was concluded by the 
showing of a film, Flying Action. 
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One of the speakers before the U.S. Naval Postgraduate School Student Branch of the IAS 


during the 1953-1954 academic year was Major Gen. Albert O 


General, Wright Air Development Center. 


. Boyd, USAF, Commanding 


General Boyd (center) is flanked on his right by 
Comdr. R. W. Arndt, USN, Officer in Charge, Aeronautical Engineering, U.S. N 


aval Post- 


graduate School, and on his left by Dr. Wendell M. Coates, Professor and Chairman, Depart- 
ment of Aeronautics, U.S. Naval Postgraduate School. 


U.S. Naval Postgraduate School 
George R. Kelly, Secretary 


The U.S. Naval Postgraduate School 
Student Branch of the IAS has been 
fortunate this year in obtaining several 
well-known and well-qualified speakers 
for the monthly meetings. Since last 
October, the research segment of the 
aircraft industry and the industry itself 
have been represented, as have the 
flight test and evaluation groups of the 
industry and the Air Force. 

The rundown of topics goes something 
like this: large liquid-fuel rocket-pro- 
pulsion systems; present-day and draw- 
ing-board ram-jet engines and_ their 
applications in aircraft and missiles; 
engineering flight testing as carried on 
in the industry; and the flight test and 
evaluation of foreign aircraft as con- 
ducted by the USAF. 

Leading off the series was Dr. Walther 
Riedel, of North American Aviation, 
Inc. Dr. Riedel was Chief Engineer 
on the German \V-2 rocket project dur- 
ing World War II and has been active 
in the large rocket field for several 
years. The meeting was opened to the 
wives and guests of the members at the 
Postgraduate School, and the attend- 
ance was 350. 

The next speaker was Roy E. Mar- 
quardt, President of Marquardt Air- 
craft Company, who is one of the pio- 
neers in the development of the ram- 
jet engine. Mr. Marquardt discussed 
current and future ram-jet engines and 
their applications in missiles and air- 
craft. The discussion was classified, 
and the attendance was limited to mem- 
bers. Fifty members were present. 

Dr. W. L. Howland, of Lockheed 
Aircraft Corporation, was the speaker 
at the following meeting. His subject 
was “Engineering Flight Test and 
Evaluation.”” Dr. Howland discussed 
procedures and techniques that have 
been evolved in the industry in general 
and at Lockheed in particular. Fifty 
members attended. 


The last speaker was Major. Gen. 
Albert O. Boyd, USAF, Commanding 
General, Wright Air Development Cen- 
ter. General Boyd presented a classi- 
fied evaluation of the Russian MIG-15 
from a research and development point 
of view. Attendance was limited to 
members and specified guests at the 
Postgraduate School. One hundred 
and fifty were present. 

Current plans are to have Harold 
Luskin, of Douglas Aircraft Company, 
Inc., speak at the April 14 meeting on 
the general subject of ‘‘Characteristics 
of Supersonic Aircraft’? and in partic- 
ular on the design of the latest re- 
search airplane built by Douglas and 
now flying at Edwards AFB, Calif 

The Student Branch has arranged 
for Dr. Clark Millikan, of California 
Institute of Technology, to speak at the 
meeting in May, which will be the final 
one of the 1953-1954 school year. 


University of Tulsa 


Donald S. Boyd, 
Secretary-Treasurer 


The February 25 meeting was called 
to order by Chairman Jack Owens at 
7:30 p.m. The total attendance was 
15. 

Chairman Owens introduced the 
speaker of the evening, Stan Morton, 
Staff Engineer from Boeing Airplane 
Company’s Personnel Department. 
Before Mr. Morton began his talk, a 
film, Boeing Presents, was shown. 
This film described the various phases 
of an engineer’s work and the living 
conditions in Wichita and Seattle. 
Mr. Morton then discussed in greater 
detail the operations of the engineering 
staff and some of the projects now under 
way at Boeing. Personal questions 
were answered, concerning working pro- 
cedures, benefit policies, and general 
living conditions in both Wichita and 
Seattle. 

During the meeting, an election was 
held for the office of Secretary-Treasurer ; 
Donald Boyd received the position. 
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The meeting was adjourned at 10:30 
p.m. 


Members Elected 


The following applicants for membership 
or applicants for change of previous grades 
have been admitted since the publication 
of the list in the last issue of the REvIEw. 


Elected to Associate Fellow Grade 


Nichols, Mark R., B.S. in Ae.E. & B.S. 
in M.E., Asst. to Div. Chief for Special 
Projects, Full Scale Research Div., NACA, 
Langley Aero. Lab. 

Schlichting, Hermann, Ph.D., Dir., 
Inst. of Fluid Mechanics & Prof., Tech- 
nical University of Braunschweig (Ger- 
many ). 

Wainwright, George C., B.S., S/L., 
Tech. Br., RAF, Hq., USAF. 


Transferred to Associate Fellow 
Grade 


Fogarty, Laurence E., Ph.D., Head, 
Aerodynamics, Link Aviation, Inc. 

Graff, George S., B.S. in Ae.E., Member, 
NACA Subcommittee on Stability & Con- 
trol; Chief of Aerodynamics, McDonnell 
Aircraft Corp.; Member, Parks College 
Industry Committee. 

McDanial, Keith K., Field Dir., Boeing 
Airplane Co. 


Elected to MEMBER Grade 


Anderson, James E., M.S.Eng. Design, 
Computing Engineer, Douglas Aircraft 
Co., Inc. (El Segundo). 

Barkalow, Clare E., M.A. (Physics), 
V-P—Gyromechanisms, Inc. 

Barlow, William H., B.Ae.E., Sr. Aero- 
dynamic Engineer, Propeller Div., Curtiss- 
Wright Corp. 

Beam, Benjamin H., B.S.E.E., Aero. 
Research Scientist, NACA, Ames Aero. 
Lab. 

Boyd, William E., B.S.E.E., Col., 
USAF., Sr. Pilot & Deputy Comdr., 11th 
Air Div., Dept. of Defense. 

Bridgforth, Robert M., Jr., S.M. (Physi- 
cal Chemistry), Research Engineer ‘‘A,”’ 
Boeing Airplane Company (Seattle). 

Callaway, Daniel B., B.S., Mgr., Western 
District, Industrial Sound Control, Inc. 

Christensen, Horace H., B.S.M.E. 
(Aero.), Devel. Engr., A. & O.S. Dept., 
General Electric Co. 

Doyle, Lee J., Proj. Engineer, Industrial 
Sound Control, Inc. 

Elbaum, Max C., Chief Engineer, At- 
lantic-European Div., Transocean Air 
Lines. 

Frohoff, William H., Jr., B.S. in Ae.E., 
Struct. Test Engineer, North American 
Aviation, Inc. (Columbus). 

Fuchs, Abraham M., S.M.E.E., Sr. 
Engineer, Air Arm Div., Westinghouse 
Electric Corp. 

Gold, Theodore, B.S.M.E., Engineering 
Section Head, Sperry Gyroscope Co. Div., 
The Sperry Corp. 
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If it’s for today’s high perform- 
ance aircraft, it must work with positive 
action . . . with precision. That’s the 
whole story of actuators by BREEZE. 

Years of specialization in electrical, 
mechanical and hydraulic actuating de- 
vices have made BREEZE a recognized 
leader in the design and manufacture of 
actuators. Leading aircraft manufac- 
turers continue to depend on BREEZE 
mechanisms for actuating landing gear, 
trim tabs, wing flaps, engine air throttle, 
pilots’ seats, cowl shutters, antennae and 
other functions requiring positive motion 
control. 

Breeze has available many standard 
actuators to meet your requirements, and 
an experienced staff ready to submit new 
designs for special applications. 


CORPORATIONS, INC. 


700 Liberty Ave., Union, N. J. 


WELDED METAL BELLOWS © AERO-SEAL HOSE CLAMPS 
RADIO IGNITION SHIELDING © FLEXIBLE METAL TUBING 
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Goode, Archie E., B.S.E.E., Sr. Aircraft 
Designer, Lockheed Aircraft Corp. (Geor- 
gia). 

Hodges, Robert H., B.S. Industrial 
Administration (including Aerodynamics), 
Patent Engineer, Sikorsky Aircraft Div., 
United Aircraft Corp. 

Horner, Richard E., M.Sc. (Engincer- 
ing), Tech. Dir., Air Force Flight Test 
Center, USAF, Edwards AFB. 

Johnson, William F., Jr., M.S., Proj. 
Engineer— Research, Curtiss-Wright 
Corp. 

Keetch, William A., B.S.in M.E., V-P 
Engrg., Robinson Aviation, Inc. 

Kvass, T. Arthur, M.A. (Physics), 
Staff Asst., Missile Design, Douglas Air- 
craft Co., Inc. (Santa Monica). 

Lackman, Gerald L., B.Sc. (M.E.), 
Engineer ‘‘A,’’ Heat & Vent Group, Cana- 
dair, Ltd. 

Nelson, Norman E., B.S.A.E. & A.E., 
Chief Engineer, Doak Aircraft Co., Inc. 

O’Meara, Francis E., B.S., Sr. Physicist, 
Operations Analysis, Strategic Air Com- 
mand (Omaha, Neb.). 

Rogers, W. C., B.S.M.E., Test En 
gineer, Acroproducts Operations, Allison 
Div., General Motors Corp. 

Ruptash, John, Ph.1D).Ac.E., Assoc. Prof. 
of Aero. Engineering, Univ. of Wichita. 

Schwab, George H., Jr., Producibility 
Engineer, Ryan Aeronautical Co. 

Smith, John C., B.S.E.E., Sr. Design 
Engineer, Fairchild Engine Div., Fair- 
child Engine & Airplane Corp. 

Sommer, Arthur V., B.M.E., Asst. Sec- 
tion Head, Gyroscopics Section, Research 
& Devel. Dept., Arma Corp. 

Sorace, Kenneth J., E.E., Chief Proj. 
Engineer, Lamson & Sessions Co. 

Speas, Charles A., B.S.M.E., New Prod- 
ucts Engineer, Sun Tube Corp. 

Webb, William C., B.S.C.E., Sr. Design 
Engineer, Chance Vought Aircraft, Inc. 
(Dallas). 

Williford, E. Allan, B.S. in E.E., Presi- 
dent & Dir., Link Aviation, Inc. 

Wright, George T., B.S. Industrial En- 
gineering, Manufacturers Rep., self-em- 
ployed. 


Transferred to MEMBER Grade 


Carner, Harold A., B. of Ae.E., Sr. Flight 
Test Engineer, Republic Aviation Corp. 

Faber, Stanley, B.S. in M.E. (Aero.), 
Aero. Research Scientist, III, Stability & 
Control Branch, Flight Research Div., 
NACA, Langley Field. 

Perrin, Louis A., B.S. in Ae.E., Sr. 
Design Engineer (Armament), McDonnell 
Aircraft Corp. 

Priest, Roy R., B.S. in Ae.E., Sr. Design 
Engineer, McDonnell Aircraft Corp. 


Roberts, William F., B. of Ae.E., Stress 
Engineer, Northrop Aircraft, Inc. 
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Elected to Associate Member Grade 


Adamson, Louis S., Spareparts Sales 
Mgr., Canadair, Ltd 

Moriarty, John L., Operations Super- 
visor (Air Route), CAA 

Perie, Johan H., Dipl. Chem. Engrg., 
Naval Aviator, Lt. Comdr., Asst. Naval 
Attaché for Air to the Netherlands Em- 
bassy-Bureau of Naval Attaché, Nether- 
lands Embassy, Netherlands Navy (Wash- 
ington, D. C.). 

Ridenour, P. J., Jr., Standards En- 
gineer-Supervisor, Temeo Aircraft Corp. 


Elected to Technical Member Grade 


Athens, Peter B.,S.B. in C.E., Engineer, 
Allied Research Associates, Inc. 

Cardillicchio, Paul A., B.A., Chief De- 
signer, Industrial Sound Control, Inc 

Clanton, Ronald G., Engineer, Analyt- 
ical Group, Air Arm Div., Westinghouse 
Electric Corp. 

Colyer, D. B., B.S.Ac.E 
Sverdrup & Parcel, Inc 

Egan, Thomas W., Jr., B.S. in Ac.E., 
Aerodynamicist, Bell Aircraft Corp. 

Katz, Donald J., B.S.Ac.E., Flight Test 


Engineer, 


Analyst ‘‘A,”’ Northrop Aircraft, Inc. 

Kourbelas, Nicholas S., B.S.M.E 
(Aero.), Struct. Engineer, Convair (San 
Diego) 


Leyds, J., M.S., Acrodynamicist ‘‘A,”’ 
A. V. Roe Canada, Ltd. (Malton). 

Macdonald, James C., B. of Ac.E., 
Material Review Engineer, Republic Avia- 
tion Corp. 

Mediatore, Richard, B.S.C. (Mech.), 
Engineer, Chance Vought Aircraft, Inc. 

Palmer, David A., 
Kaman Aircraft Co 

Pray, Donald G., 
Convair (Ft. Worth 

Rodriguez, Jose A., Jr., Acro. Engineer 
(Tech.), Republic Aviation Corp. 

Russell, Robert W., Engineer, Univ. of 
Southern California Engrg. Center. 

Simon, William E., B.S.Ac.E., Aero- 
dynamics Engineer, Convair (Ft. Worth) 

Singer, Irvin, B.C.E 
Engineer & Group 
Aviation Corp. 

Van Artsdalen, Charles M., B.S.Ac.E., 
Model Designer, Chance Vought Aircraft, 
Inc. 

Walker, Francis J., Jr., 
Asst., Jet Propulsion Lab., 
Inst. of Technology 

Yon, Terrell H., Jr., B. of Ae.E., Assoc. 


Liaison Engineer, 


Fechnical Analyst, 


, Principal Struct. 


Leader, Republic 


Engineering 
California 


Aircraft Engineer, Lockheed Aircraft 

Corp. 

Transferred to Technical Member 
Grade 

Albrecht, Richard L., Jr. Engineer- 


Draftsman ‘‘A,’’ Northrop Aircraft, Inc. 

Blase, Eugene P., B.S.—Aecro., Design 
Engineer, Helicopter Div., McDonnell 
Aircraft Corp. 
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Castner, Theodore G., Jr., B. of Engrg 
Physics, Grad. Teaching Asst., Physics 
Dept., Univ. of Illinois. 

Chambers, Edward A., B.S. in Ac.E., 
Prelim. Design Acrodynamicist, North 
American Aviation, Inc. (Columbus). 

Chapin, Glenn A., B. of Ac.E., Rocket 
Component Test Engineer, Bell Aircraft 
Corp. 

Davies, Robert S., B. of Ae. E., Research 
Iengineer—Acrodynamics, Grumman Air- 
craft Engineering Corp. 

Falk, Theodore J., B. of Ac.E., Engineer, 
Subsonic Aerodynamics Group, Research 
Dept., United Aircraft Corp. 

Gentles, Ralph L., Struct. [Engineer, 
North American Aviation, Inc. (Colum- 
bus). 

Gionfriddo, Maurice P., B.S. in Ac.E., 
Acro. Engineer, 6520th Test Support 
Wing, L. G. Hanscom Fld, Cambridge 
Research Center. 

Gossett, William M., Jr. 
Convair (San Diego) 

Gray, Irving E., B.S. Jr. Engineer, Pro 
duction Liaison Group, Design Operations 
Section, Chance Vought Aircraft, Inc 

Gregorwicz, Peter P., Design Drafts- 
man, Devel. Lab., Bendix Aviation Corp 

Kennedy, Edward R., B.E., Acro. En- 
gincer-Thermodynamicist, North Ameri- 
can Aviation, Inc. (Columbus). 

Kozlowski, Andrew J., Draftsman 
Diesel Equip. Div., General Motors Corp 

Kulachkosky, John. 

Lane, John H., B. of Ac.E., 2nd Lt., 
USAF; Grad. Student, USAF Inst. of 
Technology, Wright-Patterson AFB. 

Laraway, William D., B.S. in Ac.E., 
Designer, Scintilla Div., Bendix Aviation 
Corp. 

Lipschutz, Maxwell J., in Sr. 
Research Engineer, Power Plant Group, 
Republic Aviation Corp. 

Malakoff, James L., B. of Ac.E. 

Mirels, Harold, Ph.D., Acro. Research 
Scientist, NACA (Cleveland). 

Muir, Thomas G., B.S. 

Ortell, Alexander R., Pvt., USA (Camp 
Pickett, Va.). 

Putnam, V. Keith, B.S., Proj. Engineer, 
Flight Research Branch, Rotary Wing 
Section, USAF, Air Force Flight Test 
Center, Edwards AFB. 

Roth, Gerald M., B.S. in Ae.E., Power 
Plant Engineer, The Glenn L. Martin Co 

Sloan, Richard H., Jr. Engineer-Drafts 
man ‘‘A,”’ Northrop Aircraft, Inc. 

Smith, Marvin A., B.S., 2nd Lt., USAF 

Thievon, William J., B.S. in Ae.E., 
Engineering Trainee, Performance Group, 
Aerodynamics Dept., Republic Aviation 
Corp. 

Wedan, Robert W., S.B. & S.M. in 
Ac.E., Research Engineer, Aero. Research 
Div., Minneapolis-Honeywell Regulator 
Co. 

Williams, Ernest M., B.S.M.E., Proj 
Engineer, Pittsburgh Coke & Chemical 
Co. 
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SERVING THE COMMERCIAL AND MILITARY 
NEEDS OF AMERICA’S AVIATION FROM 
GALVESTON, TEXAS 


» FEATURING—OVERHAUL—REPAIR— 
MODIFICATION—MAINTENANCE—AND 
CONVERSION OF AIRCRAFT 


PRODUCTION OF AIRCRAFT PARTS, 
ASSEMBLIES, TOOLS, DIES, JIGS, AND 
FIXTURES WITH AIRCRAFT QUALITY STEEL 
FORGINGS A SPECIALTY 


>» AND PROUDLY PRESENTING OUR CAMAIR 
“480”, A SUPERIOR TWIN ENGINE 
CONVERSION OF THE FAMOUS NAVION 
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MUNICIPAL AIRPORT — GALVESTON, TEXAS 


A DIVISION OF ORL IRON WORKS, INC. 
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Who designed and built the Afterburner Temperature Control 
for the record-breaking Douglas F4D Skyray? 


The Afterburner Temperature Control on the 


Westinghouse J 40 turbojet which powered the history-making 
U.S. Navy’s Skyray is a development of the 


Aircraft Products Division of Manning, Maxwell & Moore, Ine. 


Our contribution to the Skyray’s official average 

of 753.4 mph culminates five years of concentrated 

experience in designing and producing simple, reliable automatic 
afterburner and variable area control systems for jet engines. 

This latest application of our aircraft products again 

proves the validity of our unique design technique. 

We emphasize system design which adheres to developed components 
whenever practicable — design which requires 


no modification of the basic jet engine governing system. 


We are confident that our engineering counsel, extensive 
manufacturing and test facilities can be 
of real service to you in building better and safer jet aircraft. 


Your inquiry ts invited. 


MANNING, MAXWELL & MOORE, INC. 


MAXWELL 


OUR AIRCRAFT PRODUCTS INCLUDE: TURBOJET ENGINE TEMPERATURE CONTROL AMPLIFIERS °* 


MANNING 
‘Wi 


THERMOCOUPLES * HYDRAULIC VALVES * JET ENGINE AFTERBURNER CONTROL SYSTEMS. 
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ELECTRONIC AMPLIFIERS 


PRESSURE SWITCHES FOR ROCKETS, JET ENGINE AND AIRFRAME APPLICATIONS * PRESSURE GAUGES 
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Aeronautical Reviews 


A Guide to the Current Literature of 
Aeronautical Research and Engineering 


|. PERIODICALS AND REPORTS 


Aerodynamics 


Semiconductors 117 Noise Reduction 124 
Boundary Layer & Thermoaero- Telemetry. . 4 
104 Transmission Lines 117 Ordnance & Armament. . 12 
Fluid Mechanics & Aerodynamic Wave Propagation 147 Parachutes. .... 124 
Theory. 104 Equipment Photography. . 124 
Internal Flow. 107 Electric..... 117 Physics 194 
tability & Control. . F ower Plants 
Wings & Airfoils 110 sels & Lubricants 118 pat 194 
Aeroelasticit 110 eel = Reciprocating . 126 
vie Ice Formation & Dieuauion 118 Rocket. 126 
Air Transportation. . . 110 118 196 
Airnlane Design. 114 Flight Instruments. . 118 Metalworking....... 126 
Air Conditioning & ‘Pressurization. 111 Pressure-Measuring Devices 118 Production Engineering. 126 
411 Machine Elements 118 Tooling. ... 128 
Bearings. . 120 Reference Works 128 
Aviation Medicine. 144 Gears & Cams....... 120 R ‘ Wine Aircraft 198 
111 Mechanisms & Linkages 120 Bld ircralt. . 198 
Rotating Discs & Shafts 121 otors & Blades. . .. 
Education & Training. . 112 191 128 
Electronics 112 & Space Travel. 128 
Amplifiers . 119 etals & oys, Ferrous 
& Components. 119 Metals & Alloys, Nonferrous 121 
Construction Techniques. 119 Nonmetallic Materials 121 
qu : Cylinders & Shells. 129 
119 Testing. 129 Dietes. 499 
Electronic Tubes 116 Mathematics... . 129 Wings. . 130 
Magnetic Devices... 116 Meteoroloay.. 199 be 
Measurements & Testing 116 «id Thermodynamics . 130 
Navigation Aids 117 Military Aviation 129 Combustion 130 
Networks... 417 Missiles 194 Heat Transfer 130 
Oscillators & Signal ‘Generators 107 Navigation. 194 Wind Tunnels & Research Facilities 130 


Books, reports, and periodicals reviewed in this issue or in pre- 
vious issues may be borrowed on 2-week loan without charge by 
individual or Corporate Members of the Institute in the U.S. and 
Canada. Members of The Paul Kollsman Lending Library who 
are not members of the Institute may borrow books and, in spe- 
cial cases, other research material. Members of the IAS may 
borrow also from the Engineering Societies Library through The 
Paul Kollsman Lending Library. 


Photostatic copies of material in the Institute’s libraries may 
be obtained at a cost of $0.35 to members and Corporate Mein- 


bers ($0.45 to nonmembers) for each 8!/2- by 11-in. print and 


$0.40 to members and Corporate Members ($0.50 to nonmembers) 
for each 111/s- by 14-in. print, plus postage. A minimum charge 
of $1.00 is made to nonmembers of the IAS. Reference citations 
in the Aeronautical Reviews Section give the total number of 
pages for report and booklet materials; 
is given for periodical articles. 


only the-beginning page 


Bibliographies on special subjects will be compiled at the rate 
of $2.50 per hour. Translations of technical literature from for- 
eign languages may be obtained at $12 to $14 per 1,000 words, 
depending on the language. IAS members receive 
cent discount on bibliographies and translations. 


a 20 per 


Full information about library membership and facilities will be sent wae coment to The Paul Kollsman 


Lending Library, 2 East 64th St., 


103 


New York 2 


4 
| 
AY 
| 
| 


10-4 AERONAUTICAL ENGINEERING REVIEW 


Aerodynamics 


Investigation of a Slat in Several Dif- 
ferent Positions on an NACA 64A010 Air- 
foil for a Wide Range of Subsonic Mach 
Numbers. Jolin A. Axelson and George 
L. Stevens. U.S., NACA TN 3129, Mar., 
1954. 35 pp 


Boundary Layer & Thermoaerodynamics 


The Boundary Layer on a Quarter 
Infinite Flat Plate. L. Trilling. Quart. 
Appl. Math., Apr., 1954, p. 80. 

Displacement Effect of a Three-Dimen- 
sional Boundary Layer. Franklin k. 
Moore. (U.S., NACA TN 2722, 1952.) 
U.S., NACA Rep. 1124, 1958. 5 pp. 
Supt. of Doc., Wash. $0.15. 

Low Speed Wind Tunnel Tests of a 3’ 
Chord Two-Dimensional Vampire Tip 
Section Using Suction Through Discrete 
Holes Near the Leading Edge. P. B. 
Atkins and R. S. Trayford. Australia, 
ARL FN 21, Nov., 1953. 19 pp. Bound- 
ary-layer control investigation. 

Statistical Study of Transition-Point 
Fluctuations in Supersonic Flow. J. C. 
Evvard, M. Tucker, and W. C. Burgess, 
Jr. US., NACA TN 3100, Mar., 1954. 
32 pp. 16 refs. Investigation of the 
random movement of the transition point 
on a 10° cone at a free-stream Mach Num- 
ber of 3.12 by means of high-speed photog- 
raphy. 

Calculation of the Temperature Field 
for Incompressible Laminar Boundary- 
Layer Flow with and without Pressure 
Gradient. J.A.Zaat. Netherlands, NLL 
Rep. F. 130, June 10, 1958. 58 pp. 

Cooling Requirements for Stability of 
Laminar Boundary Layer with Small 
Pressure Gradient at Supersonic Speeds. 
George M. Low. U.S., NACA TN 3103, 
Mar., 1954. 16 pp. 14 refs. 

Laminar Boundary Layer with Large 
Temperature Difference. Hidesato 
Tohoku U. (Japan) Rep. Inst. High Speed 
Mech., No. 24, Mar., 1953, p. 23. 13 refs. 

Thermal Convection in Laminar Bound- 
ary Layers. II, II. H. J. Merk and J. 
A. Prins. Appl. Sci. Res., Sect. A, No. 3, 
1954, pp. 195, 207. Refinement of the 
Squire-Eckert approximation method to 
calculate the local heat transfer for hori 
zontal cylinders and spheres; comp.xrison 
of theoretical results for different shapes of 
the body. 

Separation of a Supersonic Turbulent 
Boundary Layer. S. M. Bogdonoff and 
C. E. Kepler. (Princeton U. Dept. Aero. 
Eng. Rep. 249, Jan., 1954.) TAS Pre- 
print 441,1954. 46 pp. 21 refs. USAF- 
ONR-sponsored theoretical experi- 
mental research at the Gas Dynamics 
Lab. 

Theory of Incompressible Turbulent 
Skin Friction and Prediction of Turbulent 
Separation. Fabio R. Goldschmied 
Goodyear Aircraft Corp. Rep. GER-5388, 
May 22,1953. 35pp. 22refs. Applica- 
tion of the analysis to the experimental 
results of Schubaner and Klebanoff. 

Turbulent Boundary-Layer and Skin- 
Friction Measurements in Axial Flow 
Along Cylinders at Mach Numbers Be- 
tween 0.5 and 3.6. Appendix—-Notes on 
Difficulties Involved in Comparing and 
Analyzing Various Measurements of Skin 
Friction. Dean R. Chapman and Robert 


H. Kester. U.S., NACA TN 3097, Mar., 
1954. 53 pp. 58 refs 


Fluid Mechanics & Aerodynamic Theory 


Etude Théorique et Expérimentale de 
la Propagation des Intumescences dans 
les Canaux Découverts. Jean Nougaro. 
France, Min. de l’Air PST 284, 1953. 
155 pp. 17 refs. In French. Experi- 
mental verification tests in the open chan- 
nels at the Toulouse Hydraulic Lab. and 
in a hydroelectric plant's channels of the 
speed of propagation of waves, utilizing 
graphical methods based on rectilinear and 
curvilinear characteristics 

Low-Speed Combustion Aerodynamics. 
Robert A. Gross and Robin Esch. J. 
ARS, Mar.-Apr., 1954, p. 95.  Experi- 
mental investigation at the Harvard 
Combustion Aerodynamics Lab. of the 
problem of two-dimensional, low-speed, 
inviscid, steady flow field containing a 
finite length discontinuity representing a 
flame. 

Nouvelles Equations Approchées pour 
’Etude des Ecoulements Subsoniques et 
Transsoniques. Mare Liger. France, 
ONERA Pub. 64, 1953. 48 pp. 20 refs. 
In French. New approximate equations 
to study subsonic and transonic flows. 

On the Transformation of the Linear- 
ized Equation of Unsteady Supersonic 
Flow. John W. Miles. Quart. Appl. 
Math., Apr., 1954, p. 1. 32 refs. 

Results of Some Base Pressure Experi- 
ments at Intermediate Reynolds Num- 
bers with lJ = 2.84. L. L. Kavanau. 
J. Aero. Sci., Apr., 1954, p. 257. USAF- 
ONR-sponsored experimental studies at 
the UCLA Supersonic Wind Tunnel on a 
cone-cylinder model to verify predictions 
by Crocco and Lees 

Theoretical Research on Transonic 
Flow. I. Mutsumi Honda. TVéhoku U. 
(Japan) Rep. Inst. High Speed Mech., 
No. 25, Mar., 1953, p. 51 

A Unique Law for Ideal Incompressible 
Flow with Preserved Pattern of Finite 
Separation. H.S. Tan. Quart. Appl. 
Math., Apr., 1954, p. 78. USAF-sup- 
ported research at Cornell U 

The Variation of Compressible Flows. 
A. R. Manwell. Quart. J. Mech. & Appl. 
Math., Mar., 1954, p. 40. Investigation 
using variational methods of plane tran- 
sonic flow with a simple one-one hodo 
graphic representation 

The Effect of Rapid Distortion of a 
Fluid in Turbulent Motion. G. K. 
Batchelor and lan Proudman. Quart. 
J. Mech. & Appl. Math., Mar., 1954, p. 83. 
Analysis of the effects of arbitrary distor 
tion on isotropic turbulence and the 
asymptotic effect of a large contraction on 
homogenous turbulence 

On the Floating Conditions of Particles 
in a Turbulent Fluid. Eiichi Inoue. J 
Japan Soc. Aero. Eng., June, 1958, p. 2. 

A Review of Investigations on Turbu- 
lent Flow with Heat Transfer at Smooth 
Walls. Phrixos J. Theodorides. U.S., 
NAVORD Rep. 2958, Nov. 4, 1953. 86 
pp. 20 refs. 

The Uniform Distortion of Homo- 
geneous Turbulence. A. A. Townsend. 
Quart. J. Mech. & Appl. Math., Mar., 
1954, p. 104. 15 refs. Investigation of 
the applicability of the instantaneous dis- 
tortion theory, with discussions of tur 


1954 


bulence in equilibrium under constant rate 
of shear, of equilibrium structure in or 
dinary shear flows, and of the structure of 
the dissipating eddies. 

Etude des Ecoulements Transsoniques 
Autour des Profils Lenticulaires, a Inci- 
dence Nulle. R. Michel, F. Marchaud, 
and J. Le Gallo. France, ONERA Pub 
65, 19538. 27 pp. In French. Experi 
mental wind-tunnel study of  transoni 
flows around lenticular-shaped profiles at 
zero incidence between Mach Numbers 
()..7 to 1.10. 

Experiments of Supersonic Flow over 
Flat-Nosed Circular Cylinders at Yaw. 
I. M.Hall. Philos. Mag. (7th Ser.), Mar., 
1954, p. 333. Study of the three-dimen- 
sional flow pattern at Mach Number 1.96 
using a Schlieren technique. 

The Flow Over a Flat Plate with a 
Small Angle of Attack at Mach Number 1. 
Gottfried Guderley. J. Aero. Sci., Apr., 
1954, p. 216. Determination of the pres 
sure distribution with the usual transonic 
approximations. 

The Pressure Distribution on a Body 
of Revolution in a Free Jet at Mach Num- 
ber of Unity. E. W. Graham and K. 
Walter, Jr. Douglas Rep. SM-14913, 
Sept., 1953. 9 pp. Development of a 
second order theory by means of an itera 
tion process. 

The Reynolds Analogy Applied to a 
Cylinder Rotating in Air. Y.R. Mayhew 
J. RAeS, Mar., 1954, p. 205. 

Boundary Disturbances in High-Explo- 
sive Shock Tubes. R. G. Shreffler and 
R. H. Christian. J. Appl. Phys., Mar., 
1954, p. 324. 

The Diffraction and Reflection of Shock 
Waves. W. Chester. Quart. J. Mech 
& Appl. Math., Mar., 1954, p. 57. 10 refs. 
Investigation of the pressure field extend- 
ing Lighthill’s theory, for the case of the 
interaction of a plane shock wave with an 
infinite-yawed thin wedge at small angles 
of incidence relative to the uniform flow 
behind the shock. 

An Experimental Method of Determin- 
ing the Drag of a Shock Wave with Ap- 
plication to a Ducted Body. Lars Ohman 
Sweden,  Flygtekniska Forséksanstalten 
FFA Meddelande 51, 1954. 21 pp. Use 
of a Schlieren-shadowgraph technique 

Normal Reflection of Shock Waves from 
Moving Boundaries. Ralph A. Alpher 
and Robert J. Rubin. J. Appl. Phys., 
Mar., 1954, p. 395. NAVORD-supported 
experimental investigation at the Jolins 
Hopkins University of the problem in an 
idealized one-dimensional treatment. 

Note on Maximum Shock Deflection. 
Garrett Birkhoff and John W. Walsh. 
Quart. Appl. Math., Apr., 1954, p. 83. 

On the Theory of Shock Structure. II. 
L. J. F. Broer and A. C. van den Bergen 
A ppl. Sci. Res., Sect. A, No. 3, 1954, p 
157. Extension of earlier investigations 
taking into account comparable effects of 
viscous and relaxational broadening, with 
approximate solutions for large and small 
relaxation times. 

Nouvelles Applications de la Méthode 
de Lighthill 4 1’Etude des Ondes de Choc. 
J. Legras. France, ONERA. Pub. 66, 
19538. 62pp. 10refs. InFrench. New 
applications of Lighthill’s approximation 
technique to study shock wave problems. 

The Reflexion of Sound Waves of 
Finite Amplitude by a Rigid Wall. [F. T. 
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For your monthly advertising messages 
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/ The Finest 
/ ELECTRICAL 
CONNECTOR 


MONEY CAN 


ASSURES YOU THE 
LOWEST VOLTAGE DROP 
IN THE INDUSTRY! 


When operating conditions demand an electrical 
connector that will stand up under the most rugged 
requirements, always choose Bendix Scinflex Elec- 
trical Connectors. The insert material, an exclusive 
Bendix development, is one of our contributions to 
the electrical connector industry. The dielectric 
strength remains well above requirements within 
the temperature range of —67°F to +275°F. It makes 
possible a design increasing resistance to flashover 
and creepage. It withstands maximum conditions 
of current and voltage without breakdown. But 
that is only part of the story. It’s also the reason 
why they are vibration-proof and moisture-proof. 
So, naturally, it pays to specify Bendix Scinflex 
Connectors and get this extra protection. Our sales 
department will be glad to furnish complete infor- 
mation on request. 


e Moisture-Proof e Radio Quiet e Single Piece Inserts ¢ Vibration-Proof 
Light Weight ¢ High | Resi e ¢ High Resistance to Fuels 
and Oils e Fungus Resistant e Easy Assembly and Disassembly 
Fewer Parts than any other Connector ¢ No additional solder required. 


BENDIX SCINFLEX 
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AVIATION CORPORATION 
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TEST ANY MAGNETO 


R-985 to R-4360...hi- or lo-tension 


cceceee eee eee ee 6 


* 


TE 5037 HI-LO TENSION MAGNETO TEST STAND 


Here’s savings spelled out in dollars! Here’s one test stand that will replace a whole 
shop full of miscellaneous magneto test units. Jn pairs or singly, you can test any 
magneto regardless of size...test any magneto whether high tension or low tension! 
Finger-tip controls...handy work table area...amazing freedom from vibration... 
PAC’s famous built-to-take-it easy maintenance construction! Modernize 
with a TE 5037 Hi-Lo Tension Magneto Test Stand now! You’ll speed up 
every magneto job, you’ll save money and valuable shop space, too! 


Test and Handling Equipment Division 


if; 

Dimensions: 5’ 7%” high; 3%’ wide; 644’ long. iC 

Shipping weight approximately 1200 pounds. fA ir ti 

Write for PA C’s new Equipment brochure. It describes test and * 

ground handling equipment that has the whole industry talking! Co rporation 


Other Divisions: Chino and Oakland, California 2940 N. Hollywood Way, Burbank, Calif. 
Seattle, Washington and Kansas City, Kansas Linden Airport, Linden, New Jersey 
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Copson. Proc. Royal Soc. (London), Ser. 
A, Mar. 9, 1954, p. 254. Solution of the 
shock wave problem without recourse to 
numerical integration. 


Internal Flow 


Application of a Channel Design Method 
to High-Solidity Cascades and Tests of an 
Impulse Cascade with 90° of Turning. 
John D. Stanitz and Leonard J. Shel- 
drake. (U.S., NACA TN 2652, 1952.) 
U.S., NACA Rep. 1116, 1953. 19 pp. 
15 refs. Supt. of Doc., Wash. $0.25. 

Calculation of Compressible Cascade 
Flow by the Method of Flux Analysis. 
Shigeo Uchida. J. Aero. Sci., Apr., 1954, 
p. 237. 20 refs. Development of a uni- 
fied graphical analytic procedure concep- 
tually based on the principle that the par- 
tial differential equation expressed in 
terms of orthogonal curvilinear coordi- 
nates may be replaced by an ordinary dif- 
ferential equation in a single variable with 
the remaining variables regarded as param- 
eters; other applications include study of 
turbine blade sections. 

Cavitation Tests on Hydrofoil Profiles 
Suitable for Arrangement in Cascade. 
III—Comparative Study of Suitable Types 
of Pressure Distribution Prescribed for the 
Calculation of Cascade Profiles. F. Nu- 
machi, H. Murai, S. Abe, and I. Chida. 
IV—Tests on Three Cascade Profiles of 
Type 3 with Thickness Ratio of 8 Percent. 
F. Numachi, S. Abe, and I. Chida. 
Tohoku U. (Japan) Rep. Inst. High Speed 
Mech., Nos. 28, 29, Mar., 1953, pp. 99, 
139. 21 refs. 

The Coanda Effect. Albert Metral 
and Frédéric Zerner. (France, Min. de 
l'Air PST 218, 1948. 82 pp.) Gt. Brit., 
MOS TIB Rep. T4027, Nov., 1953. 78 
pp. 10 refs. Translation. Theoretical 
and experimental study of flow through a 
“Coanda”’ nozzle; utilization of the Coanda 
slot to control the boundary layer on the 
upper surface of a high-lift wing; applica 
tions. 

Design of Two-Dimensional Channels 
with Prescribed Velocity Distributions 
Along the Channel Walls. John D. 
Stanitz. (U.S., NACA TN 2593, 2595, 
1952.) U.S., NACA Rep. 1115, 1953. 
40 pp. 11 refs. Supt. of Doc., Wash. 
$0.35. Solutions obtained by relaxation 
methods and by a Green’s function. 

A Design Study of Leading-Edge Inlets 
for Unswept Wings. Robert E. Dannen- 
berg. (U.S., NACA RM A9K02b, 1950.) 
U.S., NACA TN 3126, Mar., 1954. 56 
pp. 26 refs. A practical method to de- 
termine the profile coordinates of a lead- 
ing-edge inlet, with an analysis of the ef- 
fects of variations of inlet geometry on 
the aerodynamic characteristics of the 
ducted airfoil. 

Heat Loss of Fluids Flowing Through 
Conduits. J. Schenk. Appl. Sci. Res., 
Sect. A., No. 3, 1954, p. 222. 

Laminar Swirling Pipe Flow. L. 
Talbot. J. Appl. Mech., Mar., 1954, p. 1. 
Theoretical and experimental investiga- 
tion of the problem of the decay of a 
rotationally symmetric swirl superim- 
posed on Poiseuille flow in a round pipe 
and of determining the resulting fluid 
motion. 

One-Dimensional Analysis of Choked- 
Flow Turbines. Robert E. English and 
Richard H. Cavicchi. (U.S., NACA TN 
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THIS BOOK DOESN'T 


... but it’s full 
of ideas 
you can use 
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UCCESSFUL developments in the electronics field de- 
pend mainly on three things: ideas . . . experience . 
facilities. This book is full of all three. 


Just a short request on your letterhead . . . or the coupon 
below . . . will bring this valuable book in the mail to 


you at once. 
Products, Inc. 


ELECTRONICS DIVISION e 2196 CLARKWOOD ROAD, CLEVELAND 3, OHIO 
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Unlimited flight and more effective airborne weapons must come 
from more intelligent airborne systems ... Air Arm systems. 

Typical of such “intelligence” is an Air Arm Defensive (radar con- 
trolled turret) system. During “lock-on’’, its gun dispersion pattern 
is superior to patterns obtained with the turret anchored and radar 
inoperative. Automatic lock-on and search-while-track capabilities for 
radar; radar-autopilot tie-in and automatic low visibility approach, 
are other Air Arm solutions to automatic flight. Already in final flight 
test stages, they typify the “intelligence” bridging the gap between 
man and his machine. 

Designing and building this “intelligence” is Air Arm’s business. 
A great variety of products and developments—backed by complete 
engineering, test and production facilities—are daily finding new ways 
to meet specific airborne requirements. 

The ability of Air Arm to combine the most advanced electronic 
and mechanical state-of-the-art with the greatest measure of reliability 
is a key to bringing tomorrow’s aircraft ... One Step Closer. 5-91020 


Find out how Air Arm is 
“Advancing Automatic Flight” 


The complete story on how Air Arm serves 
the Armed Forces and aviation industry has 
been put into a new book. Ask your 
Westinghouse salesman or write for B-6372. 
Westinghouse Electric Corporation, 3 Gate- 
way Center, P.O. Box 868, Pittsburgh 30, Pa. 
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2810, 1952.) U.S., NACA Rep. 1127, 
1953. 18 pp. Supt. of Doc., Wash. 
$0.20. Internal flow investigation con- 
cerned with two or more choking throats 
and with a turbine stage having a choked 
rotor but a nonchoked stator. 

Potential Flow Through Radial Flow 
Turbomachine Rotors. A. J. Acosta. 
CIT Hydrodynamics Lab. Rep. E-19.4, 
Feb., 1954. 56 pp. 18 refs. ONR- 
sponsored investigation to outline an exact 
theory for potential flow in impellers with 
logarithmic spiral values, to evaluate an 
analytic ‘thin airfoil’? theory to account 
for the effect of blade angle variation and 
to extend the theory for radial flow-pump 
and turbine configurations. 

Ramjet Diffusers at Supersonic Speeds. 
Francis H. Clauser. J. ARS, Mar.-Apr., 
1954, p. 79. Analysis of ductile flow be- 
havior in a ram-jet and of problems of 
aerodynamic control. 

Theory of Laminar Flow Through a Pipe 
with Non-Steady Pressure Gradients. 
Hidesato It6. Téhoku U. (Japan) Inst. 
High Speed Mech., No. 30, Mar., 1953, 
p. 163. 

Two Dimensional Source Flow of a 
Viscous Fluid. H. C. Levey. Quart. 
Appl. Math., Apr., 1954, p. 25. Investi- 
gation of a viscous heat-conducting per- 
fect gas in flow similar to that of flowina 
divergent channel with straight walls, in 
a nozzle, or in a diffuser, when boundary 
layers are neglected. 


Performance 


Methoden zur Schub- und Widerstand- 
messung an Strahflugzeugen in Fluge und 
am Modell. Rudolf Schmidt. Z. fiir 
Flugwissenschaften, June, 1953, p. 12. 
In German. Air and ground measure- 
ments of thrust and drag forces of an air- 
plane fitted with turbojet engines; theo- 
retical bases. 

Reverse Thrust for Jet Transports. 
Joseph Sutter. SAE Natl. Aeronautic 
Meeting, New York, Apr. 12-15, 1954, 
Preprint 299. 13 pp. 

A Simple Method to Determine the 
Chief Dimensions of [an] Aeroplane. 
Masao Yamana. J. Japan Soc. Aero. 
Eng., June, 1954, p. 10. In Japanese. 


Stability & Control 


Calcul Statistique des Systémes As- 
servis. Marc J. Pelegrin. France, Min. 
del’ Air PST 285, 1953. 156 pp. 16 refs. 
In French. Review of the theories of 
Wiener and of the Lee extensions concern- 
ing transfer functions of linear systems, 
with statistical analyses of the various fac- 
tors of stability and control; adaptation 
of the theories to the study of the behavior 
and optimum criteria for an automatic 
pilot; measurement of atmospheric tur- 
bulence; analysis of the functioning of 
relays. 

The Effectiveness at High Subsonic 
Mach Numbers of a 20-Percent-Chord 
Plain Trailing-Edge Flap on the NACA 
65-210 Airfoil Section. Louis S. Stivers, 
Jr. U.S., NACA TN 3127, Mar., 1954. 
15 pp. 

Notes on Aircraft Dynamic Stability 
Testing and Analysis Techniques. W. O. 
Breuhaus and L. Segel. Cornell Aero. 
Lab. Rep. CAL-51, Apr. 9, 1953. 51 pp. 
39 refs. 


Some Effects of Frequency on the Con- 
tribution of a Vertical Tail to the Free 
Aerodynamic Damping of a Model Oscil- 
lating in Yaw. John D. Bird, Lewis R. 
Fisher, and Sadie M. Hubbard. (U.S., 
NACA TN 2657, 1952.) U.S., NACA 
Rep. 1130, 1953. 17 pp. 16 refs. Supt. 
of Doc., Wash. $0.25 

Theoretical Supersonic Force and 
Moment Coefficients on a Sideslipping 
Vertical- and Horizontal-Tail Combina- 
tion with Subsonic Leading Edges and 
Supersonic Trailing Edges. Frank S. 
Malvestuto, Jr. U.S., NACA TN 3071, 
Mar., 1954. 69 pp. 16 refs. 

A Vector Method Approach to the 
Analysis of the Dynamic Lateral Stability 
of Aircraft. L. Sternfield. J. Aero. Sci., 
Apr., 1954, p. 251. Analysis of funda- 
mental principles, potentialities, and ap- 
plications of the NACA method. 


Wings & Airfoils 


Aerodynamics of Slender Wings and 
Wing-Body Combinations Having Swept 
Trailing Edges. Harold Mirels. U.S., 
NACA TN 3105, Mar., 1954. 96 pp. 
21 refs. Application of a general method 
based on two-dimensional cross-flow con- 
cepts to calculate the lift and moments of 
highly swept wings 

Effects of Subsonic Mach Number on 
the Forces and Pressure Distributions on 
Four NACA 64A-Series Airfoil Sections at 
Angles of Attack as High as 28°. Louis 
S. Stivers, Jr. U.S.. NACA TN 3162, 
Mar., 1954. 145 pp. 13 refs. 

Theoretical Prediction of Pressure Dis- 
tributions on Nonlifting Airfoils at High 
Subsonic Speeds. John R. Spreiter and 
Alberta Alksne. U.S., NACA TN 3096, 
Mar., 1954. 84 pp. 12 refs. Method 
based on the integral equation of Oswa- 
titsch using an iteration process to obtain 
approximate solutions 

Untersuchungen iiber die Neutral- 
punktlage von Fliigel-Rumpf-Anordungen. 
E. Moller and H. Trienes. Z. fiir Flugwis- 
senschaften, June, 1953, p. 2. In German. 
Experimental analysis of the destabilizing 
shift of the aerodynamic center dependent 
on the position of the wing relative to the 
fuselage and on the ratio of the size of the 
fuselage to that of the wing. 


Aeroelasticity 


Contact of Elastic Spheres Under an 
Oscillating Torsional Couple. H. Dere- 
siewicz. J. Appl. Mech., Mar., 1954, p. 
52. Calculation of the traction, moment- 
twist relation, torsional compliances, and 
frictional energy loss per cycle. 

Counting Accelerometer Results from 
a Bristol ‘‘Freighter’’ Aircraft Operating 
in South-Eastern Australia. Queenie 
Baum and F. H. Hooke. Australia, ARL 
S@MN 207, Aug., 1953. 12 pp. Flight 
investigation to obtain data on fluctuating 
gust loads. 

Détermination de la Vitesse Critique 
par des Calculs Simplifiés. G. de Vries 
France, ONERA NT 16, 1953. 72 pp. 
In French. Simplified calculations of 
critical speeds and of flutter equations, 
for the cases of wing flexure and torsion, 
rotation and torsion of the flaps, and de- 
formation of the elevator tabs. 


1954 


Dynamic Behavior of Reinforced Cylin- 
drical Shells in a Vacuum and in a Fluid, 
Miguel C. Junger. J. Appl. Mech., Mar., 
1954, p. 35. 14 refs. ONR-supported 
investigation of vibrational characteristics 
using the Lagrange analytical method to 
derive the dynamic equations, with the 
fluid reaction obtained from the waye 
equation. 


The Elementary Theory of Aero-Elastic- 
ity; A Series of Articles Written from the 
Standpoint of a Structural Engineer for 
Students and Junior Members of Aircraft 
Design Teams. I—Divergence and Re- 
versal of Control. E. G. Broadbent, 
Aircraft Eng., Mar., 1954, p. 70. 

Die exakte Loésung der Integral- 
gleichungen gewisser Schwingungsprob- 
leme. Jens Rainer, Maria Radok, and 
Alfred Heller. ZAMP, Jan. 15, 1954, 
p. 50. In German. The vibration prob- 
lem of certain dynamic systems with poly- 
nomial mass and stiffness distributions 
expressed as a Fredholm integral equation 
with a degenerated, symmetric kernel, as 
applied to a beam and a wedge. 

Linearized Theory of the Oscillating 
Airfoil in Compressible Subsonic Flow. 
R. Timman. J. Aero. Sci., Apr., 1954, 
p. 230. Extended treatment, using a series 
expression in Mathieu functions, to deter- 
imine pressure distribution satisfying condi- 
tions of the reciprocity relation. 

On Application of a Quasi-Static Varia- 
tional Principle to a System with Damping. 
Morris Morduchow. J. Appl. Mech., 
Mar., 1954, p. 8. Analysis of the princi- 
pal bending modes of vibration of a beam 
with a damping force proportional to the 
velocity, with an application of the 
Rayleigh method to approximate results 
of the logarithmic decrement and the effect 
of damping on the natural frequency in any 
higher principal mode. 

Structural Approach to Aeroelastic 
Problems. I. D. Williams. The Engr., 
Feb. 26, 1954, p. 315. Evaluation of the 
impact of electronic digital computations 
on aeroelasticity analyses, with a considera- 
tion of matrix and “successive iteration” 
processes. 

The Wave Method for Solving Flexural 
Vibration Methods. R.P.N. Jones. J. 
Appl. Mech., Mar., 1954, p. 57. Theo- 
retical and experimental analysis; applica- 
tion to problems of dynamic loadings of 
uniform beams. 


A\ir Transportation 


The Impact of the Gas Turbine on Civil 
Aviation. (12th Brancker Memorial Lec- 
ture.) Miles Thomas. J. Inst. Transp., 
Mar., 1954, p. 317. Survey of develop 
mental and operational factors; future 
trends. 


Simulated Jet Transport Operation. 
R. D. Kelly and H. B. Kaster. SAE 
Natl. Aeronautic Meeting, New York, Apr. 
12-15, 1954, Preprint 298. 8 pp. 

Special Issue: Air Transportation; 
Blueprint for Progress. I—Commercial 
Aviation. II—Utility Aviation. Av. Age, 
Mar., 1954. 302 pp. 

Terminal Delay Problems of the 130/ 
150 Seater Jet Transport. William Cour- 
tenay. J. RAeS, Mar., 1954, p. 208 
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Airplane Design 


L’Avion Supersonique de Demain. 
Jean Vandenkerckhove. Air Rev., Feb. 
25, 1954, p. 97. In French. Potentiali- 
ties of supersonic aircraft development. 

North American YF100 Super-Sabre. 
A.Marthason. Aircraft (Australia), Feb., 
1954, p. 28. Design review of the jet 
prototype. 

Percival Pembroke; High-wing Versa- 
tility; Design and Construction of a 
“Prince-plus.’?’ The Aeroplane, Mar. 26, 
1954, p. 365, cutaway drawing. Struc- 
tural, operational, and other technical 
data. 

Simplification in Aviation. N. J. Cap- 
per. The Aeroplane, Feb. 26, 1954, p. 236. 
Comparative analysis of the relative merits 
of fixed-wing and rotary-wing aircraft 
designed specifically for good charac 
teristics at very low speeds. 

36th Annual Statistical Issue. Auto. 
Ind., Av. Sect., Mar. 15, 1954, p. 237. 
Data on different types of aircraft and 
engines, including design specifications, 
operational, and fabricational statistics. 


Air Conditioning & Pressurization 


Airline Requirements of Air Condition- 
ing a Jet Transport. Charles Perry, A. F. 
Bullard, and O. E. E. Anderson. SAE 
Natl. Aeronautic Meeting, New York, 
12-15, 1954, Preprint 281. 9 pp. 

A Realistic Approach to the Testing of 
Aircraft Air Conditioning Equipment. 
W. E. Diefenderfer. SAE Natl. Aero- 
nautic Meeting, New York, Apr. 12-15, 
1954, Preprint 282. 7 pp. 

Theoretical Formulation of Cabin Tem- 
perature Control; A Study of a Simplified 
Temperature Control System which Ap- 
proximates to that of a Single-seater Air- 
craft. E. J. Gabbay. Aircraft Eng., 
Mar., 1954, p. 64. 


Airports 


Effect of Aircraft Jet Engine Exhaust 
Impinging on Airfield Surfaces. N. L. 
Fox and S. J. Harvey. Douglas Rep. 
SM-14735, Dec., 1953. 35 pp. 14 refs. 

Enroute Air Traffic Control Systems; 


Criteria and Simulation Techniques. 
Robert S. Grubmeyer. Franklin Inst. 
Labs. Rep. F-2323, Nov., 1953. 53 pp 


10 refs. Investigations for the Air Navi- 
gation Development Bd. into fundamental 
aspects aimed at the formulation of prob- 
lems for simulative experimentation and 
operational measurements. 

Recording Horizontal Atmospheric 
Transmission of Light at Night. C. A. 
Pearson. Bul. AMS, Jan., 1954, p. 33. 
NRL adaptation of an NBS airport re- 
cording transmissometer for night use 
alone. 


Aviation Medicine 


Accuracy of Measurement of Gaseous 
Nitrogen Elimination Using the Closed 
Circuit-Nitrogen Meter Method at Alti- 
tudes of 5,000 and 14,200 Feet. Nils 
P. V. Lundgren, Elizabeth H. Roorbach, 
and Walter M. Boothby. USAF SAM 
Project 21-1201-0007 Rep. 1, Nov., 19538 
8 pp. 17 refs. 


AERONAUTICAL REVIEWS 


The Cutaneous Pain Threshold ia the 
Native Alaskan Indian and Eskimo. J. 
Patrick Meehan, Alice M. Stoll, and James 
D. Hardy. USAF Arctic Aeromed. Lab. 
Project 22-1301-0002 Rep. 9, Dec., 1958. 
14 pp. 14 refs. 

The Effect of Sound on Autokinetic 
Movement. George Soloyanis and John 
F. Corso. USAF WADC TR 53-447, 
June, 1953. 17 pp. 18 refs. 

Measurement of the Radiant Heat Load 
on Man in Summer and Winter Alaskan 
Climates. James D. Hardy and Alice M. 
Stroll. USAF Arctic Aeromed. Lab. Spec. 
Rep., Nov., 19538. 43 pp. 14 refs. 

The Use of an Operational Flight 
Trainer as a Research Tool for Aircraft 
Instrumentation and Cockpit Rearrange- 


Aircraft hydraulic pump motor, Maxi- 
mum output with minimum weight. 


111 


ment. Joseph N. Pecoraro. Aero. Eng. 
Rev., May, 1954, p. 86. Applied psycho- 
logical studies at the ONR Special De- 
vices Center’s Aircraft Simulation Lab. 


Computers 


An Automatic Ionization Efficiency Digi- 
tal Recorder. J. D. Morrison. Rev. Sci. 
Instr., Mar., 1954, p. 291. Design to 
perform automatically the collection of 
ionization efficiency data giving results as 
binary numbers suitable for arithmetic 
treatment. 

A Computer for Solving Some Problems 
in Connection with Travelling-Wave Par- 
ticle Accelerators. M. C. Crowley-Mill- 
ing. J. Sci. Instr., Mar., 1954, p. 100. 


Lightweight universal motor with 
efficient spur gear speed reducer. 


FOR Product Design GOALS 


THAT ENGINEERS SAY 
ARE MOST IMPORTANT... 


e In a recent survey, 
conducted by one of the 
leading trade journals 
serving the metal 
working field, design 
engineers gave the fol- 
lowing as major objec- 
tives they were seeking 


through redesign of their products: 
© Reduced Costs 
© Improved Appearance 


@® Decreased Maintenance 
Reduced Weight 


© Greater Compactness 


These goals are identical with the advantages being secured 
with specially engineered Lamb Electric Motors. 


Our 39 years of experience, covering practically all types of motor- 
driven products, is available to help you obtain these results. 


THE LAMB ELECTRIC COMPANY °¢ KENT, OHIO 


In Canada: Lamb Electric — Division of Sangamo Company Ltd. — Leaside, Ontario 


THEY’RE POWERING AMERICA’S FINEST PRODUCTS 


Electric 


SPECIAL APPLICATION MOTORS 
FRACTIONAL HORSEPOWER 
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Details of design, construction, and _ per- 
formance. 

Electronic Air-War Game Simulates 
Missile Strikes. L. I. Davis. Elec- 
tronics, Apr., 1954, p. 146. Ten-tube 
analog using multivibrators, R-C charge 
and discharge circuits, and thyratrons to 
simulate basic military tactics. 

Scale Factors for Analog Computers. 
James B. Reswick. Prod. Eng., Mar., 
1954, p. 197. Development of a_tech- 
nique to formulate a hypothetical true-time 
analog, to determine scale factors and 
parameter settings, and to transform the 
true-time setup into an appropriate speed 
of operation. 


Education & Training 


Flight Simulators. G. B. Ringham and 
A. E. Cutler, J. RAeS, Mar., 1954, p. 
153; Discussion, p. 170. Design, opera- 
tional, and economic factors and problems 
in the use of electronic training devices, 
with an analysis of engine performance 
simulation. 

Military Personnel Training Require- 
ments. G. F. Schlatter. JAS 22nd An- 
nual Meeting, New York, Jan. 25-29, 1954, 
Preprint 458. 7 pp. Members, $0.35; 
nonmembers, $0.75. USAF experience, 
covering teaching methods, training de- 
vices, and other aspects. 

The Role to be Played by Training De- 
vices in the Training of Aviation Personnel. 
Edmund O. Carmody. Aero. Eng. Rev., 
May, 1954, p. 74. 

Training the Royal Air Force Apprentice. 
II. R. J. Carvell. J. SLAE, Feb., 1954, 
p. 15. 

The Use of an Operational Flight 
Trainer as a Research Tool for Aircraft 
Instrumentation and Cockpit Rearrange- 
ment. Joseph N. Pecoraro. Aero. Eng. 
Rev., May, 1954, p. 86. Applied psycho- 
logical studies at the ONR Special De- 
vices Center’s Aircraft Simulation Lab. 


Electronics 


Breakdown and Leakage Resistance of 
Metallized-Paper Capacitors. John Burn- 
ham. Elec. Mfg., Apr., 1954, p. 97. 
Analytical appraisal of characteristics; 
design factors. 

The Correction of an Error in the Deter- 
mination of High Resistances by Capacitor 
Discharge. G.C. Curtis. Brit. J. Appl. 
Phys., Mar., 1954, p. 106. 

Contribution a 1’Etude de la Courbe de 
Résonance d’un Quartz. Jean Coulon. 
France, Min. de l’'Air NT 47, 1958. 55 
pp. In French. Study of the resonance 
curve of a crystal quartz as applied to a 
Pierce oscillator with variable frequencies 
and constant tension in which the quartz 
acts as a modulating agent. 

Development of Turntable, Radar Set 
MT-1173(XW-1)/FPN (A Rotating Base 
for Precision Approach Radar). D. R. 
Kirshner. USAF RADC TR 53-2, Dec., 
1953. 83 pp. 60 refs. 

Electrical Properties of Metal Oxides 
with Foreign Atoms in the Crystal Lattice. 
E. J. Verwey, P. W. Haayman, and F. C. 
Romeyn. (Chemisch Weekblad, No. 49, 
1948, p. 705.) Gt. Brit., RAE Lib. Trans. 
446, Dec., 19538. 7 pp. 


Electrodynamics Without Potentials. 
L. Infeld and J. Plebanski. Proc. Royal 
Soc. (London), Ser. A, Mar. 9, 1954, p. 
224. A theoretical formulation. 

General Theory of Plane-Wave Scatter- 
ing from Finite, Conducting Obstacles 
with Application to the Two-Antenna 
Problems. J. E. Storer and J. Sevick. 
J. Appl. Phys., Mar., 1954, p. 369. 

Interpretation of the Ampére Experi- 
ments. Parry Moon and Domina Eberle 
Spencer. J. Franklin Inst., Mar., 1954, 
p. 203. 16 refs. Theoretical analysis of 
the Ampére electrodynamic postulates. 

Metal Ultrasonic Delay Lines. U.S., 
NBS Tech. News Bul., Mar., 1954, p. 38. 
NBS investigation of the use of isoelastic 
alloys containing combinations of iron, 
nickel, chromium, and other minor ele- 
ments to vield a thermally stable delay 
line with respect to time delay as applied 
in computers and ordnance devices. 

High-Speed Control by Frequency- 
Shift Audio Tones. 1D. C. Pinkerton and 
L.C. Widmann. Elec. Engr., Apr., 1954, 
p. 350. Design, operational, reliability, 
and cost factors; applications include tele- 
metering, remote control, and other indus- 
trial uses. 

Step to Frequency Response Transforms 
for Linear Servo Systems. III. L. C. 
Ludbrook. Electronic Eng., Mar., 1954, 
p. 122. 

Thermistors: Components for Elec- 
tronic Control and Measurement. Albert 
J. Forman. Tele-Tech, Apr., 1954, p. 72. 
Developmental aspects with industrial 
and communications applications, as com- 
pensation, amplifier automatic gain con- 
trol, surge protection, oscillators, and 
radiation detection. 

Which Type Thermistor? I. Frank 
kK. Bennett. Prod. Eng., Mar., 1954, 
p. 182. Evaluation of basic characteris- 
tics and selection factors as applied to tem- 
perature-controlling and other devices. 


Amplifiers 


D.C. Amplifiers ; Methods of Amplifying 
and Measuring Small Direct Currents and 
Potentials. III. J. Yarwood and D. H. 
Le Croissette. Electronic Eng., Mar., 
1954, p. 114. 20 refs 

Distortion in Negative Feedback Ampli- 
fiers; Points at Which Simple Theory 
Breaks Down. Thomas Roddam. Wire- 
less World, Apr., 1954, p. 169. 

The Gas-Discharge Triode as a Pulse 
Amplifier. E. Knoop. (Z. fiir Ange- 
wandte Physik |Germany], No. 3, 1953, 
p. 105.) Gt. Brit., MOS TIB Rep. T4244, 
Dec., 1953. 5 pp. Translation. 

High-Frequency Transistor Amplifiers. 
W. F. Chow. Electronics, Apr., 1954, p 
142. USAF-Army-Navy-supported in- 
vestigation; includes design equations for 
optimum performance 

Practical Two-Stage Transistor Ampli- 
fiers. Robert L. Riddle. Electronics, 
Apr., 1954, p. 169. Applications to com- 
munications and industrial uses; analysis 
of the effects of feedback choice of cas- 
cading arrangement, with curves showing 
capabilities of various configurations in 
experimental circuits 

Resonant Dielectric Amplifier Frequency 
Response. G. W. Penney, E. A. Sack, 
and E. R. Wingrove. Elec. Engr.. Apr., 
1954, p. 311. Abridged 
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Time-Shared Amplifier Stabilizes Com- 
puters. Dean W. Slaughter. Electronics, 
Apr., 1954, p. 188. Interaction between 
30 operational amplifiers in an analog com- 
puter limited by circuit and filter design 
techniques. 


Circuits & Components 


Contactless Frequency Relays. F. A 
Katkov. (Elektrichestvo, Oct., 1953, p 
42.) Engr. Dig., Mar., 1954, p. 96. De- 
velopmental design, with a suspended 
vibrating system as the sensitive element 

Cooling Supersonic Electronic Equip- 
ment. Doyle C. Wells. Aero. Eng. Rev., 
May, 1954, p. 70. Ryan Aeronautical 
Co. developmental experience with liquid 
cooling systems applied to subminiatur- 
ized and other components. 

High-Q Coupled Tuned Circuits. Haim 
D. Polishuk. Wireless Engr., Mar., 1954, 
p.55. Analytical treatment by means of a 
set of expressions developed as functions 
of a frequency ratio. 

Liquid Cold-Plate Method for Cooling 
of Air-borne Electronic Equipment. Mar 
shall P. Sandelin. Aero. Eng. Rev., May, 
1954, p. 82. Development of the tech- 
nique by the Glenn L. Martin Co., with an 
evaluation of its potentialities. 

A Modified Miller Time-Base Circuit. 
R. D. Ryan. J. Sct. Instr., Mar., 1954, 
p. 73. 

Some Recent Developments in Avia- 
tion Electronics. Welman A. Shrader 
Aero. Eng. Rev., May, 1954, p. 56. Illus- 
trated survey, with 42 photographs of 
various devices. 

A Stray Loss Problem in Transformer 
Tanks. F. J. Vogel and E. J. Adolphson 
Elec. Engr., Apr., 1954, p. 348. Abridged 

A Wideband Searching Automatic Fre- 
quency Control Circuit of a New Type. 
Henry Wallman. (Chalmers Tekniska 
Hogskolas Handlingar, Nr. 132, 1953 
Acta Polytechnica (Stockholm), Elec. Eng 
Ser., No. 3 (133), 1953. 21 pp. 


Construction Techniques 


Ceramic-Metal Seals of the Tungsten- 
Iron Type. D.G. Burnside. RCA Rev., 
Mar., 1954, p. 46. Developmental fac 
tors; application to vacuum tube constryic 
tion and other uses. 

Electronic and Mechanical Modular 
Design. L. W. Reid. Mach. Des., Mar., 
1954, p. 151. Simplification of fabrica 
tion and maintenance factors as applied to 
computers and other complex components 

Manufacturing Cost Determination of 
Automatic Electronic Factory. U.S., NBS 
Sum. TR 1854, Mar., 1954. 6 pp. 

Methods of Processing Silver-Mag- 
nesium Secondary Emitters for Electron 
Tubes. Paul Rappaport. J. Appl. Phys., 
Mar., 1954, p. 288. 

Silver and Gold for Brazing Electronic 
Components. A. W. Swift and R. J 
Metzler. Welding J., Feb., 1954, p. 119 


Dielectrics 


Cathode Effects in the Dielectric Break- 
down of Liquids. J. K. Bragg, A. H 
Sharbaugh, and R. W. Crowe. J. Appl 
Phys., Mar., 1954, p. 382. 

A Note on the Use of the Titanates as 
Thermoelectric Transducers. David G 
Frood. Can. J. Phys., Apr., 1954, p. 313 
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LOCKHEED SUPER CONSTELLATION 


Rohr builds more power packages for p p 4 by 


airplanes than any other company in the 
world — and this picture shows the Rohr- 
built power packages on the wing of the 
big, beautiful Lockheed Super Constellation. 
In addition to producing power packages 
for the world’s leading commercial and 
military planes, Rohr Aircraftsmen are 
currently making more than 25,000 
different parts for all types of aircraft. 


WORLD'S LARGEST PRODUCER OF READY-TO-INSTALL POWER PACKAGES FOR AIRPLANES 


AIRCRAFT CORPORATION CHULA VISTA AND RIVERSIDE CALIFORNIA 
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Spring is machined from solid bar stock to assure accuracy and stability. 


Parker announces new 


Provides excellent atomization . .. quick starts 
... even operates with contaminated fuel 


“Look at this spray pattern of fine, evenly dis- 
tributed fuel particles. It is produced by an 
entirely new type of fuel nozzle”, reports S. A. 
Rogers, Manager of Parker’s Engine Accessories 
Division. 

“Using a single inlet holder, this new nozzle 
provides a more compact and lighter installa- 
tion. Outside shape and size of the nozzle body 
can be furnished to customers’ requirements. 

“A unique design feature permits this nozzle 
to operate under contaminated fuel conditions. 

“Quick starts are facilitated by maintaining 
full fuel manifold. Positive starts have been 
achieved at as low as 3% of rated engine r.p.m. 
High altitude starts can be made over a much 
broader range of fuel/air ratios. 

“Accurate nozzle metering eliminates any need 


Per 


for expensive fuel system flow dividers. Disper- 
sion of burner temperatures is greatly reduced. 

“This new nozzle provides excellent atomiza- 
tion over an extremely wide flow range, yet 
operates at low fuel line pressures. No appreci- 
able change in atomization is experienced with 
JP-4 fuel at — 65° F. (20 centistokes viscosity). 
Spray quality as well as penetration can be 
tailored, over a broad range, to meet customer 
requirements. You may have a variety of spray 
sheaves, shapes, and angles. Also specific fuel 
consumption at high altitudes is substantially less. 

“We invite inquiries. Why not contact us today?” 


ENGINE ACCESSORIES DIVISION 
The Parker Appliance Company 
17325 Euclid Avenue, Cleveland 12, Ohio 
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Liner houses all moving parts. Fuel flows through grooves to spin section. 


variable-area fuel 


Nozzle spray tests enable engineer to 
check fuel flow versus pressure drop. Funda- 
mental research over many years was need- 
ed to make this brand new nozzle possible. 


Other Parker products: Butterfly and check valves represent accessories for engine 
hot-air and hydraulic systems. Parker O-rings are approved for all military applications. 
eee 

ENGINE ACCESSORIES DIVISION 

The Parker Appliance Company 

Section 303-A 

17325 Euclid Avenue 

Cleveland 12, Ohio 


e 

e 
. Please send me your new 24-page booklet about all types } 

of Parker engine accessories, Bulletin 1330B1. 
O-ring catalog No. 5100. 

NAME 

COMPANY 
ADDRESS 


STATE 
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Analysis of the dielectric constants and 
the thermodynamic problem. 

Some Perturbed Electrostatic Fields. 
G. Power. Pacific J. Math., Mar., 1954, 
p. 79. Derivation of expressions cover- 
ing the resultant mechanical force experi- 
enced by the dielectric boundary at a sur- 
face of discontinuity separating two media 
of different specific inductive capacities 
for two- and three-dimensional fields, with 
an application of Stokes’ stream function. 


Electronic Tubes 


A Demountable Vacuum System for 
Electron-Tube Development. T.. M. 
Shrader. RCA Rev., Mar., 1954, p. 86. 

An Electron-Beam Tube for Analog 
Multiplication. E. J. Angelo, Jr. Rev. 
Sct. Instr., Mar., 1954, p. 280. MIT de- 


velopment to provide high-speed opera- 
tion while retaining accurate four-quad- 
rant operation and simplicity; typical ap- 
plications. 

G-Curves and Degenerative Amplifiers. 
Keats A. Pullen. TJele-Tech, Apr., 1954, 
p. 86. Vacuum tube conductance curve 
design techniques. 

Microwave Tube Research. E. M. 
Boone and M. O. Thurston. QO. State U. 
Eng. Exp. Sta. News, Feb., 1954, p. 31 
USAF-supported investigations to fur- 
ther efficiency of radar, communications, 


and other microwave applications; design 
and development of a velocity variation 
type of retarding-field oscillator tube re- 
sembling the reflex Klystron in some opera- 
tional aspects. 

Military Reliability of Electron Tubes. 
E. R. Jervis and J. Swauger 


Electronics, 


BH. AIRCRAFT CO. we. 


FARMINGDALE, NEW YORK 


1954 


Apr., 1954, p. 130. Evaluation of tube- 
types and criteria. 

On the Excitation of Different Space 
Charge Wave Modes in Travelling Wave 
Tubes. O. E. H. Rydbeck. (Chalmers 
Tekniska Hoégskolas Handlingar, Nr. 131, 
1953.) Acta Polytechnica (Stockholm), Ele: 
Eng. Ser., No. 2 (132), 1953. 15 pp. 

Potential Distribution and Prevention 
of a Space-Charge-Induced Minimum 
Between a Plane Secondary Electron 
Emitter and Parallel Control Grid. George 
C. Sponsler. J. Appl. Phys., Mar., 1954, 
p. 282. USAF-Army-Navy-supported in 
vestigation at MIT. 

Some Effects of Slow Electron Bombard- 
ment in Thermionic Valves. D. A 
Wright. Brit. J. Appl. Phys., Mar., 1954, 
p. 108. 13 refs. 

The Use of Cold Cathode Counting 
Tubes (Dekatrons) in Cascade. D. T 
Whelan. Electronic Eng., Mar., 1954, 
p. 118. 


Magnetic Devices 


Design Requirements of Relay Core 
Materials. J. P. Martin. Elec. Mfe., 
Apr., 1954, p. 138. Analysis of magnetic 
characteristics as applied. 

Green’s Functions in Evaluating Fields. 
J. J. Smith. Elec. Engr., Apr., 1954, p 
323. Abridged. Extension of applicable 
area of expressions for vector potential used 
to derive electromagnetic fields. 

Industrial Applications of Transductors. 
R. J. Radus. Tele-Tech, Apr., 1954, p. 78 
Magnetic amplifiers for electrical isola 
tion, detection of arc-back in mercury 
rectifiers, and overcurrent detection for 
selection tripping. 

The Magnetic Amplifier. Wilhelm 
Kafka. (Siemens Z. [Germany], Apr., 
1953, p. 62.) Gt. Brit. MOS TIB Rep 
74238, Jan., 1954. 16 pp. 10. refs 
Translation. Design, method of opera 
tion, and fixed characteristics; applica 
tions. 

Magnetic Behaviour of Thin Single- 
Crystal Nickel Films. L. E. Collins and 
O. S. Heavens. Philos. Mag. (7th Ser.), 
Mar., 1954, p. 283. 

A New Technique for Transient Re- 
cording. R.C. Baird and K. W. Lamers 
Instruments & Automation, Mar., 1954, 
p. 464. Magnetic-tape-recorded data of 
frequencies up to 15,000 cycles per sec. 
plotted in terms of X-Y functions. 

On a Nonlinear Diffusion Equation Ap- 
plied to the Magnetization of Saturable 
Reactors. Shou-Hsien Chow. J. Appl 
Phys., Mar., 1954, p. 377. Solution of 
the problem by an approximation method 

On the Dirac-Heisenberg Theory of 
Vacuum Polarization. J. G. Valatin 
Proc. Royal Soc. (London), Ser. A, Mar 
9, 1954, p. 228. Treatment for the case 
of an external electromagnetic field. 

Single-Core Magnetic Amplifier Analy- 
sis. Max Frank, Saul Rabotnick, and 
J. R. Walker. Elec. Engr., Apr., 1954, p 
336. Abridged. 


Measurements & Testing 


A Balanced Electrometer Amplifier. 
D. R. Hardy. J. Sci. Instr., Mar., 1954, 
p. 77. Design and performance of a cir 
cuit to measure unidirectional currents in 
the 10~-10~-" amp. range or potentials 
from 1074-1 volt. 
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Determination of Heat Capacity by 
Pulse Heating. T. E. Pochapsky. Rev. 
Sci. Instr., Mar., 1954, p. 288. Develop- 
ment of a pulse method for temperature 
measurements on metallic conductors; cir- 
cuit details and performance of the pulse 
generator and apparatus. 

An Instrument for Measurement of 
Very High Resistance. Frank J. Lynch 
and Clarence L. Wesenberg. Rev. Sci. 
Instr., Mar., 1954, p. 251. For resistance 
measurements in the 10%-10!3 ohm range. 

The Measurement of Very Small Direct 
Currents. M.W. Jervis. Electronic Eng., 
Mar., 1954, p. 100. 32 refs. Review 
of methods, including those using therm- 
ionic and capacitor modulator electrom- 
eters. 


Navigation Aids 


Final Engineering Report on Site Reflec- 
tions on ILS Glide-Slope Facilities. A. 
Tatz. U.S., CAA ANDB Rep. 830-2, 
Oct., 1953. 127pp. Investigation of per- 
formance and other aspects of the ILS 
facility at the Airborne Instruments Lab. 
for the Air Navigation Development Bd. 

Final Engineering Report on Study of 
ILS Localizer Bends. A. Tatz. U.S., 
CAA ANDB Rep. 830-1, Nov., 1952. 
62 pp. 

Forty-five Pounds of Automatic Naviga- 
tion. George Lieske. Sperryscope, First 
Quarter, 1954, p. 10. Design and de- 
velopment of the AN/ASN-6 Ground Posi- 
tion Indicator System. 


Networks 


RLC Canonic Forms. F. M. Reza. 
J. Appl. Phys., Mar., 1954, p. 297. 
USAF-Army-ONR-supported study at 
MIT; generalization of Foster’s reactance 
theorem synthesizing the class of lossless 
networks in a canonic form. 

The Synthesis of Sequential Switching 
Circuits. I. D.A. Huffman. J. Frank- 
lin Inst., Mar., 1954, p. 161. Develop- 
ment of an orderly procedure to reduce the 
requirements of a memory sequential 
switching circuit to those of several non- 
memory combinational switching circuits. 

The Transistor as a Network Element. 
J.T. Bangert. Bell System Tech. J., Mar., 
1954, p. 329. 21 refs. Theoretical and 
experimental analysis of the use of tran- 
sistors to reduce dissipation, to eliminate 
inductance, to produce delay, and to in- 
vert impedance. 


Oscillators & Signal Generators 


Pulses in a Small Package—a Pulse 
Generator for the Unit Line; The Type 
1217-A Unit Pulser. R.W. Frank. Gen. 
Radio Exp., Mar., 1954, p. 1. For tele- 
metering, control, computing, and other 
devices; circuit details. 

A Transducer Using a Short-Circuit 
Rotor. V.A.Orlando. Elec. Engr., Apr., 
1954, p. 349. Abridged. Design of a 
signal generator with an output prac- 
tically unaffected by linear motions of the 
rotor and a negligible magnetic side pull 
on the rotor. 

Use and Maintenance of Oscilloscopes. 
Jay Dobrin. Instruments & Automation, 
Mar., 1954, p. 449. Operational evalua- 
tion of use to observe wave forms and to 
measure frequency, phase, voltage, and 
time. 


AERONAUTICAL REVIEWS 


Voltage Stabilizers for Microwave Os- 
cillators ; Effects on Stability of Variations 
in Valve Heater Voltage. F. A. Benson 
and G. V. G. Lusher. Electronic Eng., 
Mar., 1954, p. 106. 


Semiconductors 


Diode Theory in the Light of Hole In- 
jection. John A. Swanson. J. Appl. 
Phys., Mar., 1954, p. 314. Semiquanti- 
tative theoretical deduction of the be- 
havior of the fractional hole current as ap- 
plied to metal point contacts made to an 
n-type semiconductor. 

High-Frequency Operation of P-Type 
Point-Contact Transistors. F. L. Hunter 
and B. N. Slade. RCA Rev., Mar., 1954, 
p. 121. 

Measuring Transistor Temperature 
Rise. J. Tellerman. Electronics, Apr., 
1954, p. 185. Analysis of operating param- 
eters, with utilization criteria. 

Noise in Semiconductors: Spectrum 
of a Two-Parameter Random Signal. 
Stefan Machlup. J. Appl. Phys., Mar., 
1954, p. 341. 

Recrystallization of Germanium from 
Indium Solution. Jacques I. Pankove. 
RCA Rev., Mar., 1954, p. 75. 

A Resonant Cavity Study of Semicon- 
ductors. Hsi-Teh Hsieh, James M. Gol- 
dey, and Sanborn C. Brown. J. Appl. 
Phys., Mar., 1954, p. 302. Solution of 
Maxwell’s equations; comparison of re- 
sults with those of perturbation theory. 

Self-Oscillating Transistors. 
Hans E. Hollmann. Tele-Tech, Apr., 
1954, p. 75. Analysis of the phenomenon 
of internal self-excitation in point-contact 
types operating at 600 mc.; microwave 
generation potentialities. 

Temperature Regulator Used in Pro- 
ducing Germanium Crystals. G. J. Leh- 
mann and C. A. Meuleau. (L’Onde 
Electrique, Dec., 19538, p. 678.) Elec. 
Commun., Mar., 1954, p. 19. Includes 
details of a servomechanical stabilization 
process and of a method to adjust the 
correcting network. 

Transistor Application Fundamentals. 
R. F. Shea. Elec. Engr., Apr., 1954, p. 
360. USAF-Army-Navy-supported  de- 
velopmental study; evaluative analysis of 
an illustrative preamplifier and of tubes 
and circuits, with basic equations and de- 
sign features. 

Transistor Equations Using h-Param- 
eters. C. C. Cheng. Electronics, Apr., 
1954, p. 191. Basic principles applied 
for rapid calculation of operating charac- 
teristics of circuit configurations. 


Telemetry 


Frequency-Code Telemetering System. 
H. B. Schultheis, Jr. Electronics, Apr., 
1954, p. 172. 11 refs. Conveying of 
analog data numerically by simultaneous 
transmission of audio tone pulses corre- 
sponding to binary digits in on-off states. 

Operational Telemetering—An Aid to 
Air Navigation. M. V. Kiebert, Jr. 
Aero. Eng. Rev., May, 1954, p.94. Evalu- 
ation of possibilities in air traffic control 
related directly to safety requirements. 

A Ruggedized FM Telemetering Trans- 
mitter. R.G. Spann. Tele-Tech, Apr., 
1954, p. 94. Design of a crystal-con- 
trolled system to provide reliable opera- 
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tion under extreme conditions of shock, 
vibration, and temperature. 


Transmission Lines 


Designing Surface-Wave Transmission 
Lines. Georg Goubau. Electronics, Apr., 
1954, p. 180. Experimental data on opti- 
mum criteria for plastic-coated wire di- 
mensions and launching horns; evaluation 
of SWTL characteristics. 

The E-H Surface Wave. A. E. Karbo- 
wiak. Wireless Engr., Mar., 1954, p. 71. 
Analysis of a helically-conducting guide, 
with approximations of the canonical fre- 
quency equation. 

Filter Using Coaxial Transmission Line 
as Elements. H.B. Yin and T. U. Foley. 
RCA Rev., Mar., 1954, p. 62. Design and 
developmental factors; derivation of equa- 
tions for exact equivalent circuits for in- 
dividual transmission-line sections. 

Some Wave Properties of Helical Con- 
ductors. J. H. Bryant. Elec. Commun., 
Mar., 1954, p. 50. 

Space-Charge-Wave Amplification Along 
an Electron Beam by Periodic Change 
of the Beam Impedance. R. W. Peter, 
S. Bloom, and J. A. Ruetz. RCA Rev., 
Mar., 1954, p. 118. 

Transmission-Line Analog of a Modu- 
lated Electron Beam. S. Bloom and R. W. 
Peter. RCA Rev., Mar., 1954, p. 95. 
Experimental study of space-charge waves 
showing that the differential equations 
governing wave propagation along an arbi- 
trary laminar-flow electron beam and 
along a lossless nonuniform transmission 
line are identical within certain limits. 


Wave Propagation 


The Determination of the Electron Den- 
sity Distribution of an Ionosphere Layer 
in the Presence of an External Magnetic 
Field. John M. Kelso. J. Atmospheric 
& Terrestrial Phys., Mar., 1954, p. 11. 
21 refs. USAF-sponsored research at the 
Pennsylvania State University. 

Diffraction of Plane Radio Waves by a 
Parabolic Cylinder ; Calculation of Shadows 
Behind Hills. S. O. Rice. Bell System 
Tech. J., Mar., 1954, p. 417. 31 refs. 

Wave Propagation Along a Magneti- 
cally-Focused Cylindrical Electron Beam. 
W. W. Rigrod and J. A. Lewis. Bell 
System Tech. J., Mar., 1954, p. 399. 11 
refs. Extension of the traveling-wave 
tube theory, with a comparison of the gain 
constants for rectilinear and Brillouin 
electron flows. 


Equipment 
Electric 


Abnormal Oscillations in Electric Cir- 
cuits Containing Capacitance. Niels H. 
Knudsen. (Kungl. Tekniska Hoégskolans 
Handlingar, Nr. 69, 1953.) Acta Poly- 
technica (Stockholm), Elec. Eng. Ser., No. 1 
(129), 19538. 1383 pp. 110 refs. 

Arcing Tests on Plastics. Thomas J. 
Martin and Raymond L. Hauter. SPE 
J., Feb., 1954, p. 13. (Also in Elec. Mfg., 
1954, p. 102.) Boeing Co. tests on in- 
sulating materials used in aircraft elec- 
trical systems. 

Armature Reaction in Direct Current 
Machines. N. F. Tsang. U. Ark. Eng. 
Exp. Sta. Bul. 19, Nov., 1953. 31 pp. 
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Analysis of steady and transient states, 
including problems of generator and motor 
operation. 

Investigation of Miniature High-Speed 
Engine-Generator Sets. R. G. Salter. 
O. State U. Eng. Exp. Sta. News, Feb., 
1954, p. 36. USAF-supported experi- 
mental study of design, testing, and instal- 
lation requirements of small, independent 
electrical power-producing devices in a 
miniaturization program for air-borne 
components. 


Hydraulic & Pneumatic 


An Analytical and Experimental Study 
of the Transient Response of a Pressure- 
Regulating Relief Valve in a Hydraulic 
Circuit. Harold Gold and Edward W. 
Otto. U.S.. NACA TN 3102, Mar., 
1954. 54 pp. 

The Development of 4,000 Ilb/in.? 
Hydraulic Systems. G. Orloff. J. RAeS, 
Mar., 1954, p. 185. Design features, with 
charts and diagrams. 

An Electro-Hydraulic Servo Pump. 
Norton Williams. Appl. Hydraulics, 
Mar., 1954, p. 63. Design and _ opera- 
tional details, with system components. 

Hydraulic Slide-Valve Forces; Their 
Effect on Response of Servo Systems. 
James M. Nightingale. Mach.  Des., 
Feb., 1954, p. 137. 

Hydraulic Test Circuit for Jet Aircraft 
Exhaust Nozzle Actuation. Andrew J. 
Auld, Jr. Appl. Hydraulics, Mar., 1954, 
p. 96. 

Rotary Oil-Hydraulic Motors. Milton 
R. Fox. Prod. Eng., Mar., 1954, p. 168. 
Comparative analysis of straight line and 
sotary motors. 


Fuels & Lubricants 


Friction and Wear Investigation of 
Molybdenum Disulfide. II—Effects of 
Contaminants and Method of Applica- 
tion. Marshall B. Peterson and Robert 
L. Johnson. U.S., NACA TN 3111, 
Mar., 1954. 19 pp. 10 refs. 

A New Theory of Metal Transfer & 
Wear. I-Ming Feng. Lubrication Eng., 
Feb., 1954, p. 34. 12 refs. Theoretical 
development taking into account casual 
factors of mechanical interlocking due to 
plastic roughening of the interface and the 
adhesion or diffusion induced by tempera- 
ture flash during the breakage of high 
spots. 

Procédé Rapide pour la Détermination 
des Performances Théoriques des Pro- 
pergols. U. T. Boedewadt. France, 
ONERA NT 15, 19538. 106 pp., incl. 
tables. In French. Interpolation pro- 
cedure to evaluate rapidly theoretical 
performance of Propergol, a synthetic 
benzine, for analyses of such characteris- 
tics as combustion temperature and 
specific consumption. 

Solid Film Lubrication. Ernest Rabin- 
owicz. Prod. Eng., Mar., 1954, p. 188. 
Analysis of the mechanism of friction of 
lubricated surfaces and of various types 
of dispersion-type lubricants, with ap- 
plications. 

Some Lubrication Problems with Roller 
Bearings and Their Solution. R. H. 
DuBois. Lubrication Eng., Feb., 1954, 
p. 16. Evaluation of tapered roller- 


bearing failures found in various applica- 
tions. 


Gliders 


The Perl Penetrator. Harry N. Perl. 
Soaring, Mar.-Apr., 1954, p. 2. Design 
details of the Class I high performance 
single-place powered sailplane. 


Ice Formation & Prevention 


The Characteristics of an Orifice-Type 
Icing-Detector Probe. D. Fraser. Canada, 
NAE LR-71, June 9, 1953. 25 pp. 

Effect of Ice Formations on Section 
Drag of Swept NACA 63A-009 Airfoil with 
Partial-Span Leading-Edge Slat for 
Various Modes of Thermal Ice Protec- 
tion. Uwe H. von Glahn and Vernon H. 
Gray. U.S., NACA RM E53J30, Mar. 
15, 1954. 59 pp. 

Electro-Thermal De-Icing Equipment. 
The Engr., Mar. 19, 1954, p. 420. D 
Napier & Son, Ltd. facilities for fabrica- 
tion of complete aircraft deicing and anti- 
icing systems; typical applications. 

Electro-Thermal De-Icing Systems: 
Their Design and Control. J. L. Orr, 
J. H. Milsum, and C. K. Rush. Canada, 
NAE LR-70, Mar., 1953. SOpp. 23 refs. 
Problematical analysis of power inputs, 
heating cycles, automatic control and 
other aspects. 

The Evaluation of Chemical De-Icing 
Solutions. Carl Berger ASTM Bul., 
Apr., 1954, p. 67. Experimental means 
to solve problems of ice removal. 

Experimental Determination of Ther- 
mal Conductivity of Low-Density Ice. 
Willard D. Coles. U.S., NACA TN 3143, 
Mar., 1954. 12 pp 

Experimental Investigation of Sublima- 
tion of Ice at Subsonic and Supersonic 
Speeds and Its Relation to Heat Transfer. 
Willard D. Coles and Robert S. Ruggeri. 
U.S., NACA TN 3104, Mar., 1954. 29 
pp. 11 refs. Studies at Mach Numbers 
of 0.4, 0.6, 0.8, and 1.3 at pressure alti- 
tudes up to 30,000 ft. 

Impingement of Water Droplets on an 
Ellipsoid with Fineness Ratio 5 in Axisym- 
metric Flow. Robert G. Dorsch, Rinaldo 
J. Brun, and John L. Gregg. U.S., NACA 
TN 3099, Mar., 1954. 50 pp. 10 refs. 


Instruments 


An Apparatus for the Determination of 
the Solidus Temperatures of High-Melt- 
ing Alloys. R.A. Oriani and T. S. Jones 
Rev. Sct. Instr., Mar., 1954, p. 248. 

Electro-Hydraulic Servo Systems. D 
G. O'Brien and R. D. Atchley. Elec 
Mfg., Apr., 1954, p. 88. Design and de- 
velopment of closed-loop control circuits; 
applications. 

Electronic Flowmeter System. Henry 
P. Kalmus. Rev. Sci. Instr., Mar., 1954, 
p. 201. NBS development of an instru- 
ment having a very fast rate of response; 
determination of the velocity of a fluid by 
measuring the phase difference between an 
upstream and downstream ultrasonic 
wave of, e.g., 100,000 cycles 

Genesis of a New Gyroscope. Roland 
E. Barnaby, Jr. Navigation, Mar., 1954, 
p. 1, cutaway drawing. (Also see Sperry- 
scope, First Quarter, 1954, p. 2.) Nav- 


REVIEW—JUNE, 1954 


BuAer-sponsored development of the 
Sperry Gyrotron Vibratory Gyroscope or 
“Vibragyro’’; design principles, potentiali- 
ties, and other factors. 

New Instrument for Rapid Evaluation 
of Time-Displacement Curves. Karl \W. 
Maier. Rev. Sci. Instr., Mar., 1954, p. 
207. Development of measuring device 
for rapid universal evaluation of TDC 
records including velocity and_ kinetic 
energy, acceleration and accelerating force, 
time, and displacement. 

Recording Signals from Resistance 
Strain Gauges. I—Introduction and Gal- 
vanometer Design. II—Operation of 
Wire Resistance Strain Gauges at High 
Power Dissipation. D. A. Senior. The 
Engr., Mar. 19, 26, 1954, pp. 410, 446. 
Design of the D’Arsonval galvanometer 
for multichannel use; practical limitations 
to theoretical performance potentialities 


Flight Instruments 


Altimeter Settings. R. C. Alabaster 
The Log, Apr., 1954, p. 93. Proposals 
for simplifying height readings for greater 
safety. 

Ion Tracer for Airspeed Measurement 
at Low Densities. W. B. Kunkel and L 
Talbot. U.S., NACA TN 3177, Mar., 
1954. 31 pp. Study of aerodynamic and 
production-detection problems, and survey 
of various techniques. 

Low-Level Altimeter; An X-Band De- 
vice Able to Measure Altitudes as Low as 
Two Feet. U.S., NBS Tech. News Bul., 
Mar., 1954, p. 40. (Also in Tele-Tech 
Apr., 1954, p. 93.) NBS development; 
applications include helicopter navigation. 

Measurements of Pressure and Tem- 
perature for Appraisal of the Temperature 
Method of Airspeed Calibration in the 
Lower Stratosphere. Lindsay J. Lina 
U.S., NACA TN 3075, Mar., 1954. 12 
pp 

Optimum Airspeed Selector. Paul B 
MacCready, Jr. Soaring, Mar.-Apr., 1954, 
p. 8. Design of a simple device to indi- 
cate the optimum speed at which a sail 
plane should be flown between thermals 


Pressure-Measuring Devices 


Calibration of Sensitive Differential 
Pressure Devices. Robert A. Gross 
Rev. Sci. Instr., Mar., 1954, p. 218. De- 
velopment at the Combustion Aerodynam- 
ics Lab. of Harvard University of a new 
calibration technique based on a simple 
air centrifuge avoiding the thermal prob- 
lems of Fry's method. 

An Ionization Manometer and Control 
Unit for Extremely Low Pressures. P.A 
Redhead and L. R. MeNarry. Can. J 
Phys., Apr., 1954, p. 267. Details of de 
sign, construction, and performance; meth 
ods for increasing measuring sensitivity 

A Semi-Automatic Electrical Manom- 
eter Designed to Calibrate a Mach- 
Zehnder Interferometer System for the 
Recording of Transient Pressure Changes. 
T. F. W. Embleton. Rev. Sci. Instr., 
Mar., 1954, p. 246. 


Machine Elements 


Can Titanium Be Used in Bolting Ap- 
plications? R.A. Baughman. Materials 
& Methods, Mar., 1954, p.98. Analysis of 
properties by tensile, torque, and stress- 
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During the many years BRAD FOOTE has make thousands upon thousands of gears 
been making gears, we have accumu- to order. With this stock of tools, we are 
lated a large variety of hobs, cutters, able to do just about any gear cutting 
and broaches which we have used to job you may have. 
By laying out your gears to be made with these tools, 
you can get what you need quicker...and cheaper 


Write today on your company letterhead needed by gear designers. You'll find it 
for a free copy of this big catalog which convenient to use, and it will save you 
shows all the important specifications money on the gears you buy. 


IMPORTANT NOTE: If you now make your own gears, ask for a copy anyway. 
You may find that it is cheaper for us to make them. 


Brab Foote GEAR WORKS, INC. 


1309 South Cicero Avenue « Cicero 50, Illinois 
2-1070 Olympic 2-7700 TWX: CIC-2856-U 
‘ AMERICAN GEAR & MFG. CO. « PITTSBURGH GEAR COMPANY 


Phone: Lemont 920 Phone: SPaulding 1-4600 
Lemont, Illinois Pittsburgh 25, Pennsylvania 


subsidiaries 


119 


TERS -BRo [ 
ACHE 
AL Too L 
3 
: 


120 


For lighter, 


AERONAUTICAL 


more compact, Servo Systems 


KEARFOTT 


PENNY. SIZE 


SYNCHROS 


Accurate ... Rugged 
Dependable 
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PERFORMANCE DATA 


TRANSMITTER 
26 VOLTS 400 CYCLES 


PRIMARY EXCITATION 
INPUT CURRENT 95 Ma 
INPUT IMPEDANCE 
OUTPUT SECONDARY 
RESIDUAL (NULL) VOLTAGE 
SENSITIVITY 

WEIGHT 

MAXIMUM ERROR from EZ 


1.75 Oz. 
10 Minutes 


274[75° Ohms 

11.8 VOLTS 

40 Mv RMS 20 Mv Fund 
200 Mv/Degree 


CONTROL 
TRANSFORMER 
11.8 VOLTS 400 CYCLES 
137 Ma 
82 /68° Ohms 
23.5 VOLTS 
40 Mv RMS 20 Mv fund 
400 Mv/ Degree 
1.75 Oz 
10 Minutes 


Kearfott now offers from production the smallest, accurate line of 
Synchros available. These Transmitters and Control Transformers, 
Resolvers and Differentials, conform to Navy BuOrd. Size 8. Integrally 
cast stator and stainless steel housing assemblies permit straight through 
bores, eliminating the fundamental errors of eccentricity; providing rug- 
gedness and environmental resistance to these components. 


KEARFOTT COMPONENTS 
INCLUDE: 


Gyros, Servo Motors, Synchros, 
Servo and Magnetic Amplifiers, Tach- 
ometer Generators, Hermetic Rotary 
Seals, Aircraft Navigational Systems, 
and other high accuracy mechanical, 
electrical and electronic components. 


Technical Data Sheets on these 
and other Synchros in various 
size ranges and for special ap- 
plications available. Send for 
them today. 


SINCE 1917 


KEARFOTT COMPANY, INC., LITTLE FALLS, N. J. 


Sales and Engineering Offices: 1378 Main Avenue, Clifton, N. J. 


Midwest Office: 188 W. Randolph Street, Chicago, Ill. 


South Central Office: 6115 Denton Drive, Dallas, Texas 


West Coast Office: 253 N. Vinedo Avenue, Pasadena, Calif. 
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rupture tests, using silver- or rhodium 
plated lock nuts. 

Charts for Stress Visualization. F. W 
Kinsman. Mach. Des., Feb., 1954, p. 191 
Ten combinations of design configurations 
of any two of the three principal stresses 
at any point in a machine element. 

Coulomb Friction, Plasticity, and Limit 
Loads. D.C. Drucker. J. Appl. Mech., 
Mar., 1954, p. 71. Development of limit 
theorems relating limit loads with finite 
sliding friction to the extreme cases of zero 
friction and of complete attachment. 

Spring Design Data. Harold C. R 
Carlson. Prod. Eng., Mar., 1954, p. 217 
Analytical charts of allowable working 
stresses and fatigue and endurance-limit 
curves for compression springs; tables of 
properties and specifications for general 
use of spring steels and of copper base an | 
special alloys 


Bearings 


Air Bearing Studies at Normal & Ele- 
vated Temperatures. J. D. Pigott and 
E. F. Macks. Lubrication Eng., Feb., 
1954, p. 29. 21 refs. Theoretical and 
experimental operational analysis of a six 
inch outside diameter, externally-pres 
surized, parallel surface, nonrotating air 
thrust-bearing at temperatures up to 
1000° F. taking into account certain air 
flow factors 

Air-Lubricated Bearings. H. Drescher 
(Z. VDI, Dec. 11, 1953, p. 1182.) Engr 
Dig., Mar., 1954, p. 103. Analysis of the 
range of applicability under hydrody- 
namic conditions. 

The Application of Timken Tapered 
Roller Bearings to the Helicopter. W. J 
Gibson. J. SLAE, Feb., 1954, p.9. De- 
sign of bearing types and operational prin- 
ciples. 

Sleeve Bearing Application Factors. 
R. H. Josephson. Elec. Mfg., Apr., 1954, 
p. 142. Analysis of life-load relation 
ships, characteristics, lubrication problems, 
and design needs in high-speed, high 
temperature applications. 

The Stepped Thrust Bearing—A Solu- 
tion by Relaxation Methods. C. F. Ket 
tleborough. J. Appl. Mech., Mar., 1954, 
p. 19. Analytical investigation of the 
problem to evaluate practical perform 
ance characteristics. 


Gears & Cams 


Chart Simplifies Design of Gear Pumps. 
Reiner J. Auman. Mach. Des., Mar., 
1954, p. 185. 

Instrument Gears—-Which Pressure 
Angle? L.D. Martin. Mach. Des., Feb., 
1954, p. 129. Geometrical analysis of 
gearing for certain fine-pitch system ap 
plications taking into account thermal ef 
fects, sliding, bearing pressure, undercut 
ting, backlash, tooling, and other factors 

Non-circular Cylindrical Gears. Uno 
Olsson. Acta Polytechnica (Stockholm), 
Mech. Eng. Ser., No. 10 (135), 1953. 216 
pp. 77 refs. Development of a general 
design method, with analyses of specific 
applications 


Mechanisms & Linkages 


A Job-Shov Approach to Mechanism 
Analysis. Jolin A. Hrones. Mach. Des., 
Feb., 1954, p. 188. 
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Mechanisms for Uniform-Velocity Re- 
ciprocating Motion. Paul Grodzinski. 
Mach. Des., Feb., 1954, p. 141. Design 
of various straight-line and arc-motion 
linkages. 

Optimum Design. R. T. Hinkle. 
Mach. Des., Mar., 1954, p. 165. A con- 
ceptual analysis applied to dynamic load- 
ing of power chains, bolts, and mechanisms. 


Rotating Discs & Shafts 


Approximate Approach for the Torsion 
Problem of a Shaft with a Circumferential 
Notch. Hajimu Okubo. Téhoku U. (Ja- 
pan) Rep. Inst. High Speed Mech., Mar., 
1953, p. 1. 

Balanced Design for Case-Hardened 
Gears. John Maddock. Prod. Eng., 
Mar., 1954, p. 202. 

Gyroscopic Effect of Rotors on the 
Whirling of Shafts. J. Mann and B. B. 
Clements. The Engr., Feb. 26, 1954, p. 
308. Simplification of the Morris formula 
with an evaluation of relative merit to 
deduce the characteristics of several sim- 
ple systems. 

The Stress Distribution in an Aeolo- 
tropic Circular Disk Compressed Diamet- 
rically. Hajimu Okubo. Téhoku U. (Ja- 
pan) Rep. Inst. High Speed Mech., Mar., 
1953, p. 11. 

Whirling of a Light Shaft Carrying Two 
Eccentrically Loaded Discs. E. B. Cole. 
The Engr., Mar. 12, 1954, p. 382. Experi- 
mental stroboscopic investigation of prob- 
lems of multiple systems of whirling rotors. 


Materials 


Cermet Solid Bodies and Coatings for 
Gas Turbine Engine Blading and Metal 
Parts. Earle T. Montgomery. O. State 
U. Eng. Exp. Sta. News, Feb., 1954, p. 39. 

Cathodic Protection Against Cavitation 
Corrosion. V.  Foltyn. ( Strojirenstvi 
|Czechoslovakia], No. 9, 1952, p. 402.) 
Gt. Brit, MOS TIB Rep. T4156, Jan., 
1954. 14 pp. 18 refs. Translation. 
Theoretical and experimental investiga- 
tion of anti-cavitation-properties of ma- 
terials; development of magnetostrictive 
devices. 

The New Look in Galvanized Steel. 
Ernest W. Horvick. Materials & Methods, 
Mar., 1954, p. 107. Corrosion-resistant 
coating processes. 

Ductility and Plastic 
Robert L. Stedfeld. ach. Des., Mar., 
1954, p. 175. Evaluation of stress-strain 
and other properties and applications of 
various engineering materials. 

Sandwich Materials. (Materials & 
Methods Manual No. 103.) Kenneth 
Rose. Materials & Methods, Mar., 1954, 
p. 117. Survey of a wide range of com- 
binations, including facing and core ma- 
terials and structural strength, insulating, 
and special purpose laminates. 

The Theory of Plasticity in Relation to 
Its Engineering Applications. Hugh Ford. 
ZA MP, Jan. 15, 1954, p.1. 438 refs. Re- 
view of basic laws of the mathematical 
theory and of techniques used to solve 
problems as applied to idealized materials. 


Deformation. 


Metals & Alloys 


Contribution to the Study of Micro- 
graphic Methods of Quantitative Analysis 
of Binary Alloys. Salvatore Amari. (/n- 


AERONAUTICAL REVIEWS 


dustria Meccanica [Italy], Vol. 25, 19438, 
p. 99.) Gt. Brit., MOS TIB Rep. T4234, 
Dec., 1953. 12 pp. Translation. 

Effect of Heat Treatment Upon the 
Microstructure and MHardness of a 
Wrought Cobalt-Base Alloy, Stellite 21 
(AMS 5385). F. J. Clauss and J. W. 
Weeton. U.S., NACA TN 3107, Mar., 
1954. 26 pp. 17 refs. 

The Effect of Intense Sonic Waves on 
Metallic Melts. G. Schmid, L. Ehret, 
and A. Roll. (Z. ftir Electrochemie |Ger- 
many], No. 11, 1937, p. 869.) Gt. Brit., 
MOS TIB Rep. T4219, Jan., 1954. 13 pp. 
27 refs. Translation. Extension of Soko- 
lov’s experiments on the action of ultra- 
sonics at 700-3,100 ke. per sec. on molten 
zine during solidification of cadmium, anti- 
mony, duralumin, and silumin. 

Further Studies of the Mechanism by 
Which Hydrogen Enters Metals During 
Chemical and Electrochemical Processing. 
L. D. McGraw, W. E. Ditmars, C. A. 
Snavely, and C. L. Faust. U.S., NACA 
TN 3164, Mar., 1954. 37pp. 17 refs. 

Influence of Heat Treatment and Cold 
Working on Tensile Strength Ranges. 
Robert L. Stedfeld. Mach. Des., Feb., 
1954, p. 163. Evaluation of mechanical 
and design properties of carbon, alloy, 
and stainless steels, of wrought nonferrous 
alloys, and ferrous and nonferrous castings. 

An Investigation of Lamellar Structures 
and Minor Phases in Eleven Cobalt-Base 
Alloys Before and After Heat Treatment. 
J. W. Weeton and R. A. Signorelli. U-.S., 
NACA TN 3109, Mar., 1954. 50 pp. 16 
refs. 

On the Migration of Inert Gases in 
Metals. W.Lumpe and R. Seeliger. (Z. 


fiir Physik [Germany], No. 9-10, 1948, 


p. 546.) Gt. Brit., MOS TIB Rep. T4232, 
Jan., 1954. 10 pp. Translation. 
Relation of Microstructure to High- 
Temperature Properties of a Wrought 
Cobalt-Base Alloy, Stellite 21 (AMS 5385). 
F. J. Clauss and J. W. Weeton. U.S., 
NACA TN 3108, Mar., 1954. 49 pp. 


Metals & Alloys, Ferrous 


Chromium - Manganese Stainless 
Steels—Where They Stand To-Day. 
John L. Everhart. Materials & Methods, 
Mar., 1954, p. 92. Evaluation of proper- 
ties. 

Experiments on the Influence of Mag- 
netic Fields on the Structural Transforma- 
tions in Steel. K. Ableidinder. (/ndus- 
trie und Technik [Austria], Vol. 1, No. 6, 
n.d., p. 17.) Gt. Brit.. MOS TIB Rep. 
T4233, Dec., 1953. 5 pp. Translation. 

The Formation and Characteristics of 
Delta-Iron (Ferrite) and the Sigma-Phase 
in Austenitic Chrome-Nickel Steels. H. 
Buchholz, H. Krachter, and F. Kraemer. 
(Archiv fiir Eisenhiittenwesen [Germany], 
Mar.-Apr., 1953, p. 113.) Gt. Brit., MOS 
TIB Rep. T4205, Dec., 1953. 22 pp. 15 
refs. Translation. 

High-Strength Low-Alloy Steels. (Ma- 
terials & Methods Manual No. 102.) 
Materials & Methods, Feb., 1954, p. 117. 
21 refs. Evaluative analysis 
general characteristics; corrosion-resistant, 
special service, joining, and working prop- 
erties; design, cost, and other factors; ap- 
plications. 

Vanadium as Replacement for Molyb- 
denum in Low-Alloy Steels. C. L. M. 
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Cottrell and B. J. Bradstreet. Brit. 
Welding J., Feb., 1954, p. 82. 

Where Pearlitic Malleable Irons Can 
Be Used to Advantage. Carl F. Joseph. 
Materials & Methods, Mar., 1954, p. 100. 
Mechanical properties; uses in the auto- 
motive, ordnance, aircraft, and other in- 
dustries. 


Metals & Alloys, Nonferrous 


Additional Fatigue Tests on Effects of 
Design Details in 355-T6 Sand-Cast 
Aluminum Alloy. I. D. Eaton and John 
A. Youra. U.S. NACA RM 83522 
Mar. 10, 1954. 24 pp. 

Characteristics of the Semi-Finished 
Products Derived from Frits of Oxidized 
Aluminium. J. Hérenguel and J. Boghen. 
(Soc. Francaise de Metallurgie, Autumn 
Symposium, Paris, Oct. 19-23, 1953, 
Paper.) Gt. Brit., RAE Lib. Trans. 446, 
Jan., 1954. 19 pp. Experimental inves- 
tigation of metallic properties, with ah 
analysis of structural changes occurring 


Contribution 4 l’Etude de la Deforma- 
tion Plastique. Bernard Jaoul. France, 
Min. del’ Air PST 290, 1954. 86 pp. 80 
refs. In French. Study of plastic de- 
formation of aluminum and aluminum 
alloys, with a precise analysis of tension 
curves covering the mechanism of elastic- 
ity and plasticity. 

Investigation on Zinc Alloys Made from 
‘‘Five-Nine’’ Zinc (99.999%). Wilhelm 
Hofmann, Friedrich Erdmann-Jesnitzer, 
and Heinrich Hanemann. (Z. fiir Metal- 
kunde [Germany], Dec., 1952, p. 417.) 
Gt. Brit. MOS TIB Rep. T4226, Dec., 
1953. 7 pp. Translation. 

Les Modifications de Structure du 
Cristal Métallique et Leur Influence sur la 
Cinétique du Durcissement Structural des 
Solutions Solides d’Aluminium. Aurel 
Berghezan. France, Min. de l’Air PST 
283, 19538. 95 pp. 88 refs. In French. 
Experimental study of structural modifica- 
tions of metallic crystals by an electronic, 
optical, and X-ray method; photographic 
measurements of mechanical properties; 
kinetic analysis of the influence of alumi- 
num structural hardening. 

Toward a System of Zirconium Chem- 
istry. Warren B. Blumenthal. IJnd. & 
Eng. Chem., Mar., 1954, p. 528. 67 refs. 
Analysis of fundamental properties and 
applications. 


Nonmetallic Materials 


Adiabatic Extrusion of Polyethylene. 
J. M. McKelvey and E. C. Bernhardt. 
SPE J., Mar., 1954, p. 22. 

Approximations in Linear Viscoelasticity 
Theory: Delta Function Approximations. 
Herbert Leaderman. J. Appl. Phys., 
Mar., 1954, p. 294. ONR-Army-sup- 
ported research at NBS. - 

Cellular Rubber Shows Versatility as an 
Engineering Material. G. R. Sprague 
and A. F. Sereque. Mech. Eng., Feb., 
1954, p. 147. Evaluation of properties 
and applications. 

Designing Fabricated Nylon Parts. 
R. B. Zimmerli. Mach. Des., Mar., 1954, 
p. 158. Physical and mechanical proper- 
ties; applications. 

Effects of Molecular Weight on Crazing 
and Tensile Properties of Polymethyl 
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Methacrylate. I. Wolock, M. A. Sher- 
man, and B. M. Axilrod. U.S., NACA 
RM 54A04, Feb. 17, 1954. 11 pp. 

Experimental Study of Low-Frequency 
Effects on the Dynamic Modulus of a 
Buna-N Rubber. Allen Q. Hutton and 
A.W. Nolle. J. Appl. Phys., Mar., 1954, 
p. 350. 

Heat Capacity, Heats of Transitions, 
Fusion, and Vaporization, and Vapor 
Pressure of Octafluorocyclobutane. 
George T. Furukawa, Robert E. Mc- 
Coskey, and Martin L. Reilly. (Res. 
Paper 2466.) U.S., NBS J. Res., Jan., 
1954, p. 11. 23 refs. Army Ordnance- 
sponsored investigation of the chemical 
and thermal properties of the monomer 
used to produce Teflon plastic. 

How Adhesives Are Used in Aircraft 
Construction. D. A. Tooley, Materials 
& Methods, Feb., 1954, p. 105. Bonding 
processes; cost, weight, strength, and other 
factors; applications. 

The Crazing of Polystyrene. E. E. 
Ziegler. SPE J., Apr., 1954, p. 12. De- 
velopment of a test method to study ef- 
fects of “critical elongation’’ in terms of 
temperature, time, exposure, and other 
factors. 

Liquid Polymers Combined with Epoxy 
Resins. J. S. Jorezak and J. A. Belisle. 
SPE J., Feb., 1954, p. 28. Analysis of 
properties and casting formulations; ap- 
plications. 

The Mechanical Properties of Poly- 
ethylene. Robert H. Carey. SPE J., 
Mar., 1954, p. 16. Includes analysis of 
creep, stress-strain, stress-corrosion, plas- 
tic deformation, and other properties. 

New Polyester Film. Ralph C. Krue- 
ger. Materials & Methods, Mar., 1954, p. 
104. Physical, chemical, and electrical 
properties; applications. 

Polyester Resins and their Industrial 
Applications. I. E. Muskat. SPE J., 
Apr., 1954, p. 28. 

Relation between Stress-Relaxation 
Studies and Dynamic Properties of Poly- 
isobutylene. FE. Catsiff and A. V. Tobol- 
sky. J. Appl. Phys., Feb., 1954, p. 145. 
23 refs. 

Thermal Stability of Teflon. U.S., 
NBS Tech. News Bul., Mar., 1954, p. 43. 
NBS experimental investigation to study 
thermal degradation and other aspects of 
the mechanism of polymer breakdown. 


Testing 


The Correction of Elasticity Measure- 
inents on Slightly Anisotropic Materials. 
H. Pursey and H. L. Cox. Philos. Mag. 
(7th Ser.), Mar., 1954, p. 295. NPL 
studies. 

Correlation of Gamma Radiography and 
Magnafiux Indications in the Inspection 
of Large Cast-Steel Connecting Rods. R. 
L. Thompson. ASTM Bul., Apr., 1954, 
p. 58. 

The Correlation of the Betatron with 
Other Forms of Non-Destructive Testing. 
H. B. Norris. ASTM Bul., Apr., 1954, 
p. 56. 

The Determination of the Texture of 
Sheet Steel from Torque Curves. L. R. 
Blake. Brit. J. Appl. Phys., Mar., 1954, 
p. 99. 

Experimental Set-up for Investigating 
Ash Deposition and Corrosion Phenomena 
on Gas-Turbine Materials at High Tem- 


peratures. C. Kind. Brown Boveri Rev., 
May-June, 1953, p. 196 

The Fatigue Strength Under Bending, 
Torsional and Combined Stresses of Steel 
Test Pieces with Stress Concentrations. 
R. C. H. Thurston and J. E. Field. Char- 
tered Mech. Engr., Feb., 1954, p. 883. 
Abridged. 

A Further Investigation of the Effect 
of Surface Finish on Fatigue Properties at 
Elevated Temperatures. Robert L. Fer- 
guson. U.S., NACA TN 3142, Mar., 
1954. 27 pp. 10 refs 

Methods of Measuring Self-diffusion 
in Solids. Roland Lindner and Georg 
Johansson. (Acta Chemica Scandinavica, 
Vol. 4, 1950, p. 307 Gt. Brit., RAE 
Lib. Trans. 439, Dec., 1953. 11 pp. 24 
refs. 

On the Theory of the Bulge Test. E. 
W. Ross, Jr., and W. Prager. Quart. 
Appl. Math., Apr., 1954, p. 86. Use of 
Tresca’s yield condition and the associ- 
ated flow rule applied to the study of prob- 
lems in the use of perfectly plastic or 
strain-hardening materials 

Precision Measurement of Uniformity 
of Materials by Gamma-Ray Transmis- 
sion. Arthur I. Berman and John N. 
Harris. Rev. Sci. Instr., Jan., 1954, p. 21. 
Test method of particular use for materials 
of a geometry not readily measurable by 
direct means. 

Scatter of Results of Creep-Rupture 
Tests on Heat-Resisting Steels. H. 
Zschokke. Brown Boveri Rev., May-June, 
1953, p. 199. 

Stress Analysis in Design. I—Funda- 
mentals and Theoretical Methods. Sect. 
1—Theoretical Stress Analysis. Sect. 
2—Appendix: Stress and Strain Funda- 
mentals. .J. B. Hartman and R. E. Ben- 
ner. Mach. Des., Mar., 1954, p. 135. 
Evaluation of criteria of behavior for elas- 
tic deflection, plastic deformation, and 
fracture failures, with equations of equi- 
librium, geometrical analysis, and stress- 
strain relationships for the strength of 
materials and the theory of elasticity. 

The Ultrasonic Testing of Forging 
Ingots. Robert N. Hafemeister. ASTM 
Bul., Apr., 1954, p. 52. Details of three 
techniques. 


Mathematics 


Application of a Theorem of Pélya to 
the Solution of an Infinite Matrix Equa- 
tion. J. Copping. Pacific J. Math., 
Mar., 1954, p. 21. 

An Approximate Method of Evaluating 
Integral Transforms. Armen H. Ze- 
manian. J. Appl. Phys., Feb., 1954, p. 
262. 13 refs. 

A Characterization of Normal Matrices. 
Alan J. Hoffman and Olga Taussky 
(Res. Paper 2467.) U.S., NBS J. Res., 
Jan., 1954, p. 17. USAF-sponsored re- 
search. 

Characterizations of Conditional Expec- 
tation as a Transformation on Function 
Spaces. Shu-Teh Chen Moy. Pacific J. 
Math., Mar., 1954, p. 47 

Efficiencies in the Method of Grouping. 
P. G. Guest. Australian J. Phys., Dec., 
1953, p. 361. Applicable to the analysis 
of the behavior of the standard errors in 
the least squares problem 

Eigenvalues of Circulant Matrices. 
Richard S. Varga. Pacific J. Math., 


Mar., 1954, p. 151. ONR-sponsored 
study at Harvard University. 

Estimation of Correlation Coefficients 
from Scatter Diagrams. George R. Sugar. 
J. Appl. Phys., Mar., 1954, p. 354. 

Invariant Extension of Linear Func- 
tionals. V.L. Klee, Jr. Pacific J. Math., 
Mar., 1954, p. 37. 11 refs. 

Mixed Boundary Value Problems in 
Potential Theory. J. H. Huth. J, 
Franklin Inst., Feb., 1954, p. 121. In- 
terpretation of a set of undetermined 
constants in the Riemann-Hilbert method 
of solution. 

On the Existence Problem of Linear 
Programming. James R. Jackson. Pa- 
cific J. Math., Mar., 1954, p. 29. ONR- 
sponsored study. 

On the Growth of Functions Having 
Poles or Zeros on the Positive Real Axis 
H. D. Brunk. Pacific J. Math., Mar., 
1954, p. 1. 

Orthogonal Edge Polynomials in the 
Solution of Boundary Value Problems. 
G. Horvay and F. N. Spiess. Quart. A ppl. 
Math., Apr., 1954, p. 57. 

Simplified Numerical Integration; A 
Successive Approximation Difference-table 
Method for the Solution of Differential 
Equations. G. L. Shue. Aircraft Eng., 
Mar., 1954, p. 89. 

The Two Noncharacteristic Problem 
with Data Partly on the Parabolic Line. 
M. H. Protter. Pacific J. Math., Mar., 
1954, p. 99. 

Use of Restricted Variational Principles 
for the Solution of Differential Equations. 
Philip Rosen. J. Appl. Phys., Mar., 
1954, p. 336. 


Meteorology 


A Basis for Forecasting Peak Wind 
Gusts in Non-Frontal Thunderstorms. 
Ernest J. Fawbush and Robert C. Miller 
Bul. AMS, Jan., 1954, p. 14. USAF 
experience data. 

Die Bestimmung der Leewellenstré- 
mung bei beliebigem Anstrémprofil. J 
Zierep. Z. fiir Flugwissenschaften, June, 
1953, p.9. 10 refs. In German. Layer 
by-layer calculation of approximately 
estimating lee-wave flows for any given 
ground velocity taking into account the 
kinematic and dynamic conditions. 

Measures of Success in Forecasting. 
I. A. F. Crossley. Meteorological Mag., 
Mar., 1954, p. 66. Quantitative assess 
ment of progress in development of various 
techniques 

Meteorological Services for the Comet. 
FE. Chambers. J. RAeS, Mar., 1954, p 
73. 

Recorded Pressure Distribution in the 
Outer Portion of a Tornado Vortex. Wil 
liam Lewis and Porter J. Perkins. US., 
Weather Bur. Mo. Weather Rev., Dec., 
1953, p. 379. NACA observations at the 
Cleveland-Hopkins Airport, Ohio, on the 
dynamics of tornadoes. 


Military Aviation 


Current Methods and Future Needs in 
Selecting Aviation Personnel. Jack W 
Dunlap. JAS 22nd Annual Meeting, 
New York, Jan. 25-29, 1954, Preprint 454 
9 pp. Members, $0.35; nonmembers, 
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FLEXIBLE STAINLESS STEEL CONNECTORS 


Why leading jet engine makers call on 
American for complete flexible assemblies 


There are a half-dozen good reasons 
why they do. . . and why it would 
be to your advantage to do the 
same. 

When you call on American, you 
get the benefit of over 40 years of 
experience in engineering and man- 
ufacturing flexible metal hose and 
tubing. 

You receive practical help—from 
capable engineers and designers— 
in the development of connectors 
that must move, flex or absorb vi- 
bration under the high temperature 
and pressure conditions—and weight 
limitations—found in jet service. 


You can be certain your require- 
ments and Government specifica- 
tions will be met exactly. American 
has been meeting both for a good 
many years. 

You can count on American Flex- 
ible Stainless Steel Assemblies—used 
to carry fuel, oil, hot and cold air, 
or as vent and drain lines—to stay 
tight and flexible . 
the severest vibration. 

You can get the complete assem- 
bly. American manufactures flexible 
metal tubing and fittings in a wide 
range of types and alloys. 

You will find an experienced sales 


. under even 


ALSO-Ignition Shielding Conduit Assemblies, Shielding Conduit to Military Specifica- 
tions, Flexible Metal Air Ducts, Exhaust Lines, Parachute Rip Cord Housings. 


engineer in your area ready to dis- 
cuss your flexible connector or 
shielding conduit problemwith you. 
For easier production and _ better 
performance, send your connector 
details to: The American Brass 
Company, American Metal Hose 
Branch, Waterbury 20, Conn. In 
Canada: The Canadian Fairbanks- 
Morse Co., Ltd. 53219 


CONNECTOR. must MOVE 


flexible metal hose and tubing 
An ANACONDA? Product 
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$0.75. Role of personnel in the complex 
system of military aviation. 

MDAP Maintenance & Supply. W. H. 
Ehmann. SAE Natl. Aeronautic Meeting, 
New York, Apr. 12-15, 1954, Preprint 
294. ZT pp. Facets in the creation of the 
NATO Air Force under the Mutual De- 
fense Assistance Program. 

La Yougoslavie Edifie une Force Aeri- 
enne. William Green. Air Rev., Feb. 
10, 1954, p. 69. In French. Survey of 
the Yugoslav Air Force, including de- 
velopment of experimental and other air- 
craft. 


Missiles 


U.S. Guided Missile Progress in 1953. 
Norman J. Bowman. J. Space Flight, 
Mar., 1954, p. 1. Developmental survey 
with tables of different types of rockets, 
guided aircraft, and power plants. 


Navigation 


Approximate Method for Rapid Loran 
Computation. Milton Abramowitz. Navi- 
gation, Mar., 1954, p. 24. Development 
of a direct computational method based 
upon the Lambert projection. 

Methods Used in Celestial Navigation. 
Fred Franklin. Navigation, Mar., 1954, 
p. 9. 

Precomputed Celestial Data for High 
Speed Aircraft. Robert Sullivan. Navi- 
gation, Mar., 1954, p. 21. New procedure 
ro solve problems concerned with speed 
tanges of turbojets. 


Some Navigational Aspects of High 
Speed Long Range Flight. J. L. Mitchell. 
Shell Av. News, Jan., 1954, p. 14. 


Noise Reduction 


Basic Facts About Noise as Related to 
Aviation. Adone C. Pietrasanta and 
Richard H. Bolt. SAE Natl. Aeronautic 
Meeting, New York, Apr. 12-15, 1954, 
Preprint 283. 20 pp 

On Sound Generated Aerodynamically. 
IIl—Turbulence as a Source of Sound. 
M. J. Lighthill. Proc. Royal Soc. (Lon- 
don), Ser. A, Feb. 23, 1954, p.1. 15 refs. 
Theoretical development taking into ac- 
count the statistical properties of tur- 
bulent airflows as the source of sound for 
the analysis of jet noises 

A Suggested Modification of Noise 
Theory. Julian Keilson. Quart. Appl. 
Math., Apr., 1954, p. 71. Nature of the 
Markoffian motion analyzed by the Fokker- 
Planck equation. 

Tooth-Type Noise-Suppression Devices 
on a Full-Scale Axial-Flow Turbojet 
Engine. Edmund E. Callaghan, Walton 
Howes, and Warren North U.S., NACA 
RM E54B01, Mar. 29, 1954. 16 pp. 11 
refs. 

Why Do Airplanes Make Noise? 
Arthur A. Regier. SAE Natl. Aeronautic 
Meeting, New York, Apr. 12-15, 1954, 
Preprint 284. pp 


23 refs 


Ordnance & Armament 


Rapid Estimation Method for Long- 
Pointed Projectile Trajectories. Homer 


of high temperature mefals 


If you face problems requiring the use 
of fastenings of high-temperature 
metals, Harper’s experienced metallur- 
gists and engineers will gladly work 
with you. 

Write for Bulletin HTA, “Fastenings 
of High Temperature and Corrosion- 
Resistant Alloys.” 


THE H. M. HARPER COMPANY 
AERO DIVISION 
8282 Lehigh Ave., Morton Grove, III. 
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Powley. J. Franklin Inst., Mar., 1954, p 
221. Ballistic measuring criteria fo: 
supersonic velocities. 


Parachutes 


Note on the Comparison of a ‘‘Wake 
Brake’’ and a Parachute for the Landing of 
Aeroplanes. D.M.Heughan. J. RAeS, 
Mar., 1954, p. 201. 


Photography 


Lens System Producing Unequal Mag- 
nification in Two Mutually Perpendicular 
Directions. Donald R. Buchele and Her- 
man R. Goossens. Rev. Sci. Instr., Mar., 
1954, p. 262. NACA design for wind- 
tunnel studies of boundary-layer instability 
of a camera lens system applicable to a 
Schlieren optical apparatus and yielding 
an image in which the magnification per 
pendicular to the airflow is much greater 
than the magnification parallel to the air 
flow. 


Physics 


Addition Theorems for Spherical Waves. 
Bernard Friedman and Joy Russek 
Quart. Appl. Math., Apr., 1954, p. 13 
10 refs. USAF-sponsored study at NYT 


Power Plants 
Jet & Turbine 


Aircraft Gas-Turbines Explained. 
Aeroplane (International Gas Turbine 


0.2% 


Specialists in high 
temperature fasteninas 


PRECISION 
LOW PRESSURE 
GAUGE—FA-141 


Sensitivity 


Ranges: All ranges from 0-10 inches water 
to 0-30 inches Hg. 


Write today for Publication No. TP-27-A 


HARPER 


DIVISION 


Belleville 9, New Jersey . 


WALLACE & TIERNAN 


ELECTRICAL MECHANISMS AND PRECISION INSTRUMENTS 


. . Represented in Principal Cities 


In Canada, Wallace & Tiernan Products, Ltd.—Toronto 
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Over 85% of the torque wrenches used in industry are 


5S 


TORQUE WRENCHES 


Read by Sight, Sound or Feel 
@ Permanently Accurate 


@ Practically Indestructible 


@ Faster—Easier to use 
e@ Automatic Release 
@ All Capacities 
in inch grams 
..inch ounces 


..inch pounds 
... foot pounds 
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Pittsburgh 


Every manufacturer, 
design and production 

men should have this valu- 
able data. Sent upon request. 


FABSEAL 


Makes Flying Safer... 


used by the @ AIR FORCE 


@ ARMY 
@ NAVY 
@ AIRFRAME MFR’S 
@ MAJOR AIRLINES 
@ COMPONENTS MFR’S 


[ay Electrical Components on aircraft, portoble 


@ Many of America’s leading 
builders of aircraft use Pitts- 
burgh’s FABSEAL Tapes with 
complete confidence in their 
outstanding quality to seal flying 
<3 boats, pressurized cabins and 
. for other applications where 
there is considerable racking 
movement. 
@ FABSEAL Tapes are im- 
pregnated fabric of uniform 
density, resistant to water, 
gasoline and oil. They are avail- 
able in .015” thickness and in 
widths from “2” to 12”, pack- 
ages in rolls of 50 feet. 


power units, ordnance vehicles and guided 


missiles are being tested rapidly and 


accurately with United Test Equipment. 


Write us your requirements. We 


specialize in custom design and 


UNITED MANUFACTURING CO. 


Div. UNITED ADVERTISING CORP. 1 
| 
| G 


HAMDEN 14 CONNECTICUT . 


Pittsburgh, Pa. 
Springdale, Pa.; 
Ore. Ditzler Color Div., 


Factories: 


manufacture. 


PITTSBURGH PLATE GLASS CO., 
Milwaukee, Wis.; 
Houston, Texas, Los Angeles, Calif.; Portland, 
Detroit, Michigan. The Thresher Paint 
& Varnish Co., Dayton, Ohio. Forbes Finishes Division, Cleveland, 
Ohio. M. B. Suydam Div., Pittsburgh, Pa. 


PITTSBURGH PAINTS 


PAINTS « GLASS « CHEMICALS e BRUSHES « PLASTICS « FIBER GLASS 
PITTSBURGH PLATE 


More Efficient! 


Millions of flying hours prove the 
dependable performance of these impregnated 
fabric tapes in civilian and military use! 


@ These tapes are particularly 
designed for use in fluid or air 
containers where excessive 
pressures are experienced. 
They are also adapted for seal- 
ing structural members where 
flexibility and vibration present 
unusual requirements. FAB- 
SEAL Tapes can also be bolted, 
riveted or screwed between 
metal, wood or fiber members 
to provide a fillet that assures 
a complete seal. 

@ Call on us for advisory serv- 
ice. Our wide experience in the 
aircraft field often can save you 
time and money. 


Industrial Paint Div., 
Newark, N. J.; 


GLASS COMPANY 
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Number), Mar. 12, 1953, p. 291, cutaway 
drawing, folded charts and tables. A 24- 
page, 12-article survey covering: Air 
Intakes; Compressors; Combustion Sys- 
tems; Turbines; Tail Pipes; Fuel Systems; 
Performance Augmentation; Engine Char- 
acteristics and Construction; Aircraft Tur- 
bine Engines of the World; Fuels and 
Oils; Starters and Ignition. 


A Flow Calorimeter for Determining 
Combustion Efficiency from Residual En- 
thalpy of Exhaust Gases. Albert Evans 
and Robert R. Hibbard. U.S., NACA 
RM E53L21b, Mar. 10, 1954. 21 pp. 
Method applied to the study of high com- 
bustor temperatures of turbojets and ram- 
jets. 

Analog Study of Interacting and Non- 
interacting Multiple-Loop Control Sys- 
tems for Turbojet Engines. George J. 
Pack and W. E. Phillips, Jr. U.S., NACA 
TN 3112, Mar., 1954. 33 pp. Develop- 
ment of analytical expressions in terms of 
the component transfer functions for con- 
trol configurations and determination of 
the optimum form for the compensation 
terms. 

Integrated Electric Control for the Gen- 
eral Electric J47-17 Jet Engine. L. D. 
Brown. Aero. Eng. Rev., May, 1954, p. 
59. Review of jet engine operation in 
terms of control requirements; basic 
principles, design, maintenance, and other 
aspects of the system. 

Factors Against the Use of Turbo-Jet 
Inlet Screens. William R. Travers. SAE 
Natl. Aeronautic Meeting, New York, 
Apr. 12-15, 1954, Preprint 295. 16 pp. 

Inlet Protection for Aircraft Gas Tur- 
bine Engines. R.S. Litton. SAE Natl. 
Aeronautic Meeting, New York, Apr. 12- 
15, 1954, Preprint 297. 9 pp. 

Retractable Air Inlet Screens for Air- 
craft Gas Turbines. J. E. DeRemer. 
SAE Natl. Aeronautic Meeting, New 
York, Apr. 12-15, 1954, Preprint 296. 15 
pp. 

Small Scale Tests on Jet Engine Pebble 
Aspiration. Harold Klein. Douglas Rep. 
SM-14885, Aug., 1953. 22 pp. Investiga- 
tion of the problem in connection with 
possible nozzle arrangements. 

Ten Years of Axial-flow Jet Engines. 
J. M. Stephenson. Aircraft Eng., Mar., 
1954, p. 79. A brief developmental over- 
view. 

A Thermodynamic Study of the Turbine- 
Propeller Engine. Benjamin Pinkel and 
Irving M. Karp. (U.S., NACA TN 2653, 
1952.) U.S., NACA Rep. 1114, 1953. 36 
pp. Supt. of Doc., Wash. $0.35. 


Reciprocating 


Acoustic Apparatus for Determination 
of Mixture Ratio By Analysis of Engine 
Exhaust Gas. FE. F. Weller. Anal. 
Chem., Mar., 1954, p. 488. 

Combustion in Compression-Ignition 
Oil Engines. S. J. Davies. Chartered 
Mech. Engr., Jan., 1954, p. 24. 19 refs. 
Developmental analysis, with charts and 
diagrams on performance and _ potentiali- 
ties. 

The Ignition Analyser. D. F. Welch. 
J. SLAE, Feb., 1954, p. 2.. Basic opera- 
tional principles; circuit details; typical 
fault patterns. 


Rocket 


High-Frequency Combustion Instability 
in Solid Propellant Rockets. II. Sin-I 
Cheng. J. ARS, Mar.-Apr., 1954, p. 102. 


Production 


Extrusion Practice in Europe. E. 
Davey-Turner. SPE J., Feb., 1954, p. 18. 
Developmental and engineering survey, 
with discussion of problems 

Three-Nation Correlated Production 
of the Hawker ‘‘Hunter’’ Under O. S. P. 
E. H. Jefferson. SAE Natl. Aeronautic 
Meeting, New York, Apr. 12-15, 1954, 
Preprint 291. 5 pp 

Vickers-Armstrongs Viscount. II 
Basic Processes; Frame Rolling; Taper 
and Circular Rolling; Rotary Forming; 
Stringer Piercing. ircraft Prod., Apr., 
1954, p. 139. 


Metalworking 


Evaluation of Casting Processes. P. W. 
Beamer and S. C. Tingquist. Prod. Eng., 
Mar., 1954, p. 139. 

One Company’s Experience with Shell 
Mold Castings. T. W. Curry. Materials 
& Methods, Feb., 1954, p. 102. Discussion 
of dimensional tolerances, quality of finish, 


reduction of machining, and cleaning 
operations. 
Preliminary Investigation of the 


‘‘Freeze-Casting’’ Method for Forming 
Refractory Powders. \V. A. Maxwell, 
R. S. Gurnick, and A. C. Francisco. U.S., 
NACA RM E53L21, Mar. 9, 1954. 19 pp. 

Copy-Facing; Machining Gas-Turbine 
Rotor Discs; German Tooling and Ac- 
cessory Equipment; Impact Thread-Mill- 
ing. Aircraft Prod., Apr., 1954, p. 128. 

Designing Magnesium Impact. T. L. 
Patton. Mach. Des., Feb., 1954, p. 124. 
Practical extrusion method; cost and other 
factors. 

Internal Stresses in Some Types of 
Forging. II. Charles Sykes. Steel Proc- 
essing, Mar., 1954, p. 168. 12 refs. 

Press Forging. Ralph H. Eshelman. 
Tool Engr., Mar., 1954, p. 77. Survey of 
mechanical processes and of effects on 
characteristic properties of various metals, 
with nomograph, tables, and diagrams. 

16 Percent Aluminum-Iron Alloy Cold 
Rolled in the Order-Disorder Tempera- 
ture Range. Joseph F. Nachman and 
William J. Buehler. J. Appl. Phys., Mar., 
1954, p. 307. NOL development of the 
“‘16-Alfenol”’ process 

Titanium—-How to Deep Draw It. 
Carter C. Higgins. Enegr., Mar., 1954, 
p. 75. 

Arc Characteristics for Consumable- 
Electrode Gas-Shielded Welding. R. W. 
Tuthill. Welding J., Feb., 1954, p. 128. 
Experimental investigation to establish 
the volt-ampere curves for different metals. 

Effect of Atmospheric Contaminants on 
Arc Welds in Titanium. J. C. Barrett 
and I. R. Lane, Jr Welding J. Res. 
Suppl., Mar., 1954, p. 121-s. Analytical 
investigation covering equipment, proce- 
dures, testing, and other factors. 

Effect of Reinforcement on Performance 
of Weldments. Carl E. Hartbower. 
Welding J. Res. Suppl., Mar., 1954, p. 
141-s, NRL-supported investigation. 
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Factors Which Influence Weld Hot 
Cracking. W. R. Apblett and W. S. 
Pellini. Welding J. Res. Suppl., Feb., 
1954, p. 83-s. Developmental factors 

Field-Weld Test for Mild Steel Welds 
at Low Temperatures. John R. Watt and 
James J. Smetana. Welding J. Res. 
Suppl., Feb., 1954, p. 79-s. 

Fusion Welding of Commercially Pure 
Titanium. Francis H. Stevenson. Weld- 
ing J. Res. Suppl., Mar., 1954, p. 147-s. 
Test results of superior welding techniques. 

New Development in Fluxes for Auto- 
matic Welding and Hard Surfacing. L.k. 
Stringham. Welding J., Feb., 1954, p. 
132. 

On the Weld Crack Sensitivity of Light 
Alloys. H. Mader. (Aluminum [Ger- 
many], Feb.-Mar., 1944, p. 30.) Gt 
Brit., MOS TIB Rep. T4224, Jan., 1954 
5pp. Translation. Study of weld charac- 
teristics, with emphasis on causes of crack- 
ing. 

The Principles of Welding Cast Mag- 
nesium Alloys. Klaus Grassmann. (Gies- 
serei [Germany], Apr.-Mar., 1943, pp. 107, 
129.) Gt. Brit. MOS TIB Rep. T4223, 
Jan., 1954. 12 pp. Translation. 

Silver Brazing Alloys for Corrosion- 
Resistant Joints in Stainless Steels. 
George H. Sistare, John J. Halbig, and 
L. H. Grenell. Welding J., Feb., 1954, p 
ot. 

Soldering of Aluminum. J. D. Dowd 
Welding J. Res. Suppl., Mar., 1954, p 
113-s. ll refs. Joint design, resistance to 
corrosion, environment, and other factors; 
comparison with other joining methods 

Stress Distribution and Fatigue Re- 
sistance of Alclad 24ST Multiple Spot 
Welds. Georges Welter and Andr. 
Choquet. Welding J. Res. Suppl., Feb., 
1954, p. 91-s. 


Production Engineering 


Effective Use of Materials; Viewpoints, 
Processes and Other Factors Influencing 
the Economics of Production. F. Nixon 
Aircraft Prod., Apr., 1954, p. 157. (Also 
abridged in The Engr., Mar. 12, 19, 
1954, pp. 400, 435. I, II.) Evaluation of 
the factors of design, development, re- 
search, scale of productien, and forming 
methods. 

A Method for Handling Errors in Test- 
ing and Measuring. Alan R. Eagle. /nd 
Quality Control, Mar., 1954, p. 10. 

New Air Gaging Techniques. W. | 
Wilt and H. Kiefaber. Tool Engr., Apr., 
1954, p. 73. Abridged. Applications in 
clude inspection of critical dimensions and 
conditions of jet turbine blades. 

On Setting Test Limits Relative to 
Specification Limits. Frank E. Grubbs 
and Helen J. Coon. Ind. Quality Control, 
Mar., 1954, p. 14. 

Optical Comparison; New Prototype 
Machine for the Visual Inspection of Air- 
frame Parts. Aircraft Prod., Apr., 1954, p 
124. 

Process Analysis by Control Charts. 
Martin H. Saltz. Tool Engr., Mar., 1954, 
p. 66. Evaluation of the X & R Chart in 
terms of manufacturing efficiency; Hughes 
Aircraft Co. experience. 

Should We Adopt Standardized Fits and 
Limits? Mach Des., Mar., 1954, p. 116 
Symposium on the ABC System pro- 
posals, with charts and tables. Partial 
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A stitch in metal saves pletily / 


TITCHING with wire is 
a relatively new way of 
joining metal to metal, or metal 
to almost any other material. 
Since speeds up to 100 stitches 
a minute are possible . . . and 
since wire is economical . 
there are tremendous time-and- 
cost savings compared with 
other methods of fabrication. 
Success of the whole idea hing- 
es largely on special wire. For 
the wire must be stiff to penetrate 
metal. It has to be strong, up to 


NATIONAL- 
STANDARD 


DIVISIONS OF NATIONAL-STANDARD CO. 


330,000 psi in tensile strength, 
to provide a lasting grip. Still 
it must be ductile to take tight 
180° bends without cracking or 
breaking. 

Here, at our Worcester Wire 
Works Division, this unusual wire 
is produced in several strengths, 
sizes and finishes to meet all 
metal stitching requirements per- 
fectly! Here too, the skill and 
care for which Worcester Wire 
Works has long been known re- 
sult in exceptional uniformity — 
a particularly great advantage for 
any user of machine-fed wire. 


Photo rt 
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Do you have a problem in- 
volving wire? Perhaps, as in 
metal stitching, a new, specially 
developed wire is the answer. 
Maybe you need only some 
specialized engineering help on 
the use or fabrication of wire. In 
any case, Worcester Wire Works 
stands ready to serve you, to give 
you the advantage of engineering 
experience, special skills and 
techniques that have been over 
30 years in the making. It’s your 
standing invitation to out-of-the- 
ordinary, personalized service 
in wire. 


Inc, 


NATIONAL-STANDARD. . Niles, Mich 
REYNOLDS WIRE... Dzxon, Illinois 


WAGNER LITHO MACHINERY. . Jersey City, N. J 
WORCESTER WIRE WORKS. . Worcester, Mass. 


STEEL... Flat, High Carbon, Cold Rolled Spring Steel 


Tire Wire, Stainless, Fabricated Braids and Tape 


Industrial Wire Cloth 
Metal Decorating Equipment 
Round and Shaped Steel Wire, Small Sizes 
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contents: Why Not Simplify? Roger W. 
Bolz. Standard Would Aid Procurement, 
George Pascoe. Fits Can be Simplified, 
Alfred Beck. Too Many Hole Standards, 
George E. Hieber. 


Tooling 


Basic Tooling for Spinning Metals. 
Francis L. Coenen. Tool Engr., Mar., 
1954, p. 57. Boeing experience on opti- 
mum procedure for fabrication of critical 
airplane parts. 

Plastic Tooling—-When and How. Ben- 
jamin Sokol. Tool Engr., Apr., 1954, p. 
69. Abridged. Development of polyester 
laminations, casting phenolics, and epoxies 
for aircraft applications. 

Plastics Tooling; The Use of Glass- 
Fibre Polyester Resin Laminates for the 
Manufacture of Drill- and Trim-Jigs. 
Richard Wood. Aircraft Prod., Apr., 
1954, p. 149. 


Reference Works 


15th Annual Directory Issue. Aero 
Dig., Mar., 1954, 198 pp. Includes de- 
scription and technical details on guided 
missiles, power plants, different types of 
aircraft and helicopter design configura- 
tions, and listings of manufacturers and 
dealers of accessories, equipment, and 
supplies. 

36th Annual Statistical Issue. Auto. 
Ind., Av. Sect., Mar. 15, 1954, p. 237. 
Data on different types of aircraft and 


X-Y PLOTTER 
AND RECORDER 


1607 FLOWER ST., GLENDALE, CALIF. 


engines, including design specifications, 
operational, and fabricational statistics. 


Rotating Wing Aircraft 


Domain of the Helicopter. Raoul Haf- 
ner. (RAeS 7th Louis Bleriot Memorial 
Lecture, Mar. 10, 1954 Flight, Mar. 12, 
1954, p. 313. (Also in The Aeroplane, 
Mar. 19, 1954, p. 334 Abridged. De- 
velopmental review covering fundamental 
design principles with analyses of configura- 
tions, performance, and other factors. 

The Helicopter Instructor and His 
Pupils: Things to be Learned and Un- 
learned. John Fay Flight, Mar. 12, 
1954, p. 289. 

Helicopters 1954. Flight, Mar. 12, 1954, 
p. 293. <A 16-page review of the various 
types, covering design, performance, and 
other data. 

Rotary-Wing Power; A Review of 
Present Practice and Future Possibilities. 
Flight, Mar. 12, 1954, p. 318. 

Service and Testing Observations of 
Fatigue Failures in Helicopter Compo- 
nents. Richard M. Carlson and F. David 
Schnebly. Am. Helicopter, Feb., 1954, p. 
6. 

The Trunk-Line Helicopter. R. W. 
Rummel. Skyways, Apr., 1954, p. 10. 
Economic, operational, and other factors 
in commercial use. 


Rotors & Blades 


An Approach to the Determination of 
Higher Harmonic Rotor Blade Stresses. 


RECORDS 

TWO INDEPENDENT 

VARIABLES FROM 
ANALOG OR DIGITAL 

INPUTS 


A compact, desk-size unit 
designed for general purpose 
graphic recording from analog 
or digital inputs with stand- 
ard Librascope converters or 
special modifications engi- 
neered to customer require- 
ments. Unique pen travel, 
fast and dependable. Full 
chart visibility allowing 
curve generation to be ob- 
served at all times. Write for 
detailed catalog information. 


Mechanical and electrical 
analog computers, digital 

computers, input-output 
devices and components 


Computers and Controls 
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H. Daughaday and J. Kline. Cornel] 
Aero. Lab. Rep. CAL-52, Mar., 1954. 37 
pp. 11 refs 

A Preliminary Investigation of the 
Effects of Gusty Air on Helicopter-Blade 
Bending Moments. Joseph W. Jewel, Jr., 
and Paul J. Carpenter. U.S., NACA Th 
3074, Mar., 1954. 28 pp. 

Rotor Blade Motion in a Vertical Sharp- 
Edged Gust; A Study of the Dynamics of 
Helicopter Blade Flapping with a Method 
of Deriving Maximum Gust Deflexion. 
IlI—Forward Flight. P. R. Payne. Air- 
craft Eng., Mar., 1954, p. 80. 

Saunders-Roe Helicopter Rotor Test 
Tower; A Description of the Design and 
Operational Features. K. Watson. Saro 
Prog., Winter, 1954, p. 12. 


Safety 


The Arithmetic of Airworthiness. Wal 
ter Tye. J. RAeS, Mar., 1954, p. 195 
Analysis of the probabilities of failure 

Safety in the Air. Vernon Brown. 7h: 
Engr., Mar. 12, 1954, p. 394. Abridged 
Survival in low-speed crashes and ditch 
ings. 

The Service Life of Aircraft Structures. 
F. Turner. Saab Sonics, No. 20, 1954, p 
14. 16 refs. Causative factors of design 
and structural failures in accidents. 


Space Travel 


Fundamentals of Space Navigation. 
Derek F. Lawden. J. Brit. Interplanetary 
Soc., Mar., 1954, p. 87. 

A Minimum Orbital Instrumented Satel- 
lite—Now. S. F. Singer. J. Brit. Inter 
planetary Soc., Mar., 1954, p. 74. Re 
quirements of the MOUSE Project 

Navigation Without Gravity. J. G 
Porter. J. Brit. Interplanetary Soc., Mar., 
1954, p. 68. Relationships of speed and 
directional errors for spaceships to those 
of orbital sizes and shapes pointing up need 
for simplified outer-space navigational 
methods. 

Where to Land on the Moon. H 
Percy Wilkins. J. Brit. Interplanetary 
Soc., Mar., 1954, p. 65. Charting of 
possible landing sites. 


Structures 


Approximate Analysis of Structures in 
the Presence of Moderately Large Creep 
Deformations. N. J. Hoff. Quart. Appl 
Math., Apr., 1954, p. 49. Application to 
supersonic guided missiles and _ other 
structures 

Characteristic Surfaces in Ideal Plas- 
ticity in Three Dimensions. J. VW 
Craggs. Quart. J. Mech. & Appl. Math., 
Mar., 1954, p. 35. Application to plastic 
rigid and other problems. 

Nondestructive Testing of Structures. 
Lloyd J. Ove. Welding J., Mar., 1954, p 
223. Economic and other factors in the 
magnetic particle and penetrant inspec 
tion methods. 

Relaxation Methods: A Retrospect. 
(The Fortieth Thomas Hawksley Lecture. ) 
Richard Southwell. Chartered Mech. Engr., 
Feb., 1954, p.61. Application of the mode 
of analysis to torsion, stress-strain, and 
other structural problems: evaluation of 
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HIGHEST 


DEPENDABILITY 


Throughout the Years... 


1954 marks the thirty-seventh 
consecutive year in which BG 
quality has led the field. 


Many of today’s 
newest techniques in 
powered flight were 
first made possible 
through the use 

of BG precision 
Thermocouples and 
Thermocouple 
Harnesses in turbojet 
engines. 


And just as vital in 

the superb perform- 

ances of high speed 

aircraft nowadays 

are e BG Turbojet Igniters — 

built and engineered for rugged 
treatment. 


the name that's first with aircraft 
engineering and maintenance personnel. 
* 


For information concerning these and other 
BG products, write to 


CORPORATION 
136 WEST 52nd STREET * NEW YORK 19, N.Y. 
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relaxation versus Liebmann’s 
relation of digital computation. 


method; 


Beams & Columns 


The Effect of Dynamic Loading on the 
Strength of an InelasticColumn. William 
A. Brooks, Jr., and Thomas W. Wilder, 
II. U.S., NACA TN 3077, Mar., 1954. 
29 pp. Ramberg-Osgood analytical ex- 
pression used for the stress-strain curves. 

Effects of Panel Flexibility on Natural 
Vibration Frequencies of Box Beams. 
Bernard Budiansky and Robert W. Fra- 
lich. U.S., NACA TN 3070, Mar., 1954. 
55 pp. Theoretical analyses of simplified 
models to shed light on the mechanism of 
coupling between local and overall beam 
vibrations. 

Experimental Investigation of the Pure- 
Bending Strength of 75S-T6 Aluminum- 
Alloy Multiweb Beams with Formed- 
Channel Webs. Richard A. Pride and 
Melvin S. Anderson. U.S., NACA TN 
3082, Mar., 1954. 30 pp. 

A Theory of Torsion Bending for Multi- 
cell Beams. S. U. Benscoter. J. Appl. 
Mech., Mar., 1954, p. 25. 14 refs. De- 
velopment of differential equations and 
boundary conditions relating rotations and 
warping displacements to the applied tor- 
sional load of nonuniform beams with thin- 
walled multicell cross sections. 


Cylinders & Shells 


Analysis of Plastic Deformation in a 
Steel Cylinder Striking a Rigid Target. 
E. H. Lee and S. J. Tupper. J. Appl. 
Mech., Mar., 1954, p. 68. Theoretical 
analysis of the problem of the static stress- 
strain curve based on a high-strength alloy 
steel. 

Experimental Stress Analysis of Stif- 
fened Cylinders with Cutouts ; Pure Bend- 
ing. Floyd R. Schlechte and Richard 
Rosecrans. U.S., NACA TN 3073, Mar., 
1954. 41 pp. 

On the Strain Energy of Shells. H. L. 
Langhaar and D. R. Carver. J. Appl. 
Mech., Mar., 1954, p. 81. 

Stress Concentrations Around a Small 
Spherical or Spheroidal Inclusion on the 
Axis of a Circular Cylinder in Torsion. 
Sisir Chandra Das. J. Appl. Mech., Mar., 
1954, p. 83. 

Stresses in a Circular Ring ; Comparison 
of Theory with Experiment. L. S. Srinath 
and Y. V. G. Acharya. Appl. Sci. Res., 
Sect. A, No. 3, 1954, p. 189. Analysis by 
an elementary theory. 


Plates 


Bending of Circular and Ring-Shaped 
Plates on an Elastic Foundation. Herbert 
Reismann. J. Appl. Mech., Mar., 1954, 
p. 45. 12 refs. Development of an evalu- 
ative method for transverse load conditions 
of deflections, moments, 
stresses. 

Buckling of a Rectangular Plate under 
Locally Distributed Forces Applied on the 


shears, and 


Two Opposite Edges. I, II. Noboru 
Yamaki. Téhoku U. (Japan) Rep. Inst. 
High Speed Mech., Nos. 26, 27, Mar., 


1953, pp. 71, 89. 21 refs. 

A Characteristic Type of Instability in 
the Large Deflexions of Elastic Plates. 
IlI—Curved Rectangular Plates in Axial 
Compression. D. G. Ashwell. Proc. 
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AIRPLANE 
STRUCTURES 


Vol. 1, 4th Edition 


By ALFRED NILES, Stanford 
and the late JOSEPH S. NEWEL 


Designed to provide a clear understand- 
ing of the basic principles of stress 
analysis, presenting the theory of struc- 
tures from the aircraft designer's point of 
view. Contains much new data, based 
on recent developments. 


1954 pages Illus. |$7.75 
Vol.'Il, 3rd edition 1943. 439 pages, $5.75 


WIND TUNNEL 
TESTING 


2nd Edition 
By ALAN POPE, Sandia Corporation 


This new and greatly enlarged: edition of 
a widely used work contains entirely new 
chapters on transonic, nearsonic, super- 
sonic, and hypersonic testing—as well as 
full coverage on helicopter rotor testing 
and a greatly expanded treatment of low 
speed tunnel theory and _ procedures. 
The illustrations have been brought up 
to date; new photographs of modern 
instruments and installations as well as 
drawings are used to amplify the discus- 
sion. Gives you a sound basis for the 
correlation of wind tunnel results with 
those which may be expected in actual 
flight tests. 


1954 


511 pages Ilus. $8.50 


STRESS 
CONCENTRATION 
DESIGN FACTORS 


By R. E. PETERSON 
Westinghouse Research Laboratories 


Gives you a wealth of really useful, 
thumb-indexed data on calculations, pro- 
cedures and solutions for whipping 
fatigue problems in designs involving 
stress factors. Large 8” X 10” charts 
with fine grids make it easy to obtain 
accurate values quickly. 


1953 Many Illus. 


155 pages $8.50 


w= Mail now for FREE Examinations = 


1 JOHN WILEY & SONS, Inc. t 
440 Fourth Avenue 
New York 16, N. Y. 
Please send me ON APPROVAL the book(s) checked a 

1 below. Within 10 days I will either return same and 
I owe you nothing or will remit the price(s) indicated i 
4 plus postage i 
Airplane Structures Vol. |. 4th Ed. $7.75 1 
Vol. Il. 3rd Ed. $5.75 

i Wind Tunnel Testing, 2nd Edition $8.50 
a Stress Concentration Design Factors $8.50 i 
Name 
a 
Address 
i City Zone State 
4 SAVE POSTAGE Check here if you ENCLOSE 4 
a payment, in which case we pay postage Same ! 

return privilege applies, of course. 

azos) 
Lew 
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Royal Soc. (London), Ser. A, Feb. 23, 1954, 
p. 44. 

The Elasticity Theory of Parallelogram 
Thin Plates. Yoshimaru Yoshimura. J. 
Japan Soc. Aero. Eng., Oct., 1953, p. 127. 
In Japanese. 

A Fourier Integral Solution for the 
Stresses in a Semi-Infinite Strip. L. H. 
Mitchell. Quart. J. Mech. & Appl. Math., 
Mar., 1954, p. 51. 

Note on Two-Dimensional Indentation 
Problems of a Non-Isotropic Semi-Infinite 
Elastic Medium. Bibhutibhusan Sen. 
ZAMP, Jan. 15, 1954, p. 83. Solution of 
the problem of an approximating circular 
indentation on the straight boundary of a 
semi-infinite plate having a simple form of 
aelotropy. 

On the Numerical Calculation of the 
Particular Solution for the Partial Dif- 
ferential Equation of Bending of a Plate. 
Tsuyoshi Sekiya, Atsushi Saito, Humiaki 
Ishimoto, and Humihiro Tanaka. J. 
Japan Soc. Aero. Eng., June, 1953, p. 5. 
12 refs. In Japanese. 

The Problem of an Infinite Plate Under 
an Inclined Loading, with Tables of the 
Integrals of Ai(+x) and Bi(+x). M. 
Rothman. Quart. J. Mech. & Appl. 
Math., Mar., 1954, p. 1. 

Stress Concentration Due to a Hemis- 
pherical Pit at a Free Surface. R. A. Eu- 
banks. J. Appl. Mech., Mar., 1954, p. 57. 
13 refs. A three-dimensional analytical 
counterpart of Maunsell’s extension of solu- 
tion based on the two-dimensional analog 
of the problem of the stress concentration 
around a semicircular notch in a semi- 
infinite plate which at infinity is in a state 
of uniaxial tension parallel to its straight 
edge. 

Stress Concentration Due to Elliptical 
Holes in Orthotropic Plates. H. D. Con- 
way. J. Appl. Mech., Mar., 1954, p. 42. 
Treatment of the problems of a_ hole 
loaded by a pair of concentrated forces 
acting at the ends of the major or minor 
axes and of a hole in a plate subjected to 
uniform tension. 

The Ultimate Strength of Aluminum- 
Alloy Formed Structural Shapes in Com- 
pression. Robert A. Needham. J. Aero. 
Sci., Apr., 1954, p. 217. 18 refs. De- 
velopment of a method of predicting 
crippling stresses based on the assumption 
that a formed structural shape consisting 
of a series of flat plate elements can be 
treated as a series of angle sections pos- 
sessing various degrees of edge support 
parallel to the direction of loading. 

The Vibration of Rectangular Plates. 
G. B. Warburton. Chartered Mech. Engr., 
Jan., 1954, p. 22. Analysis for all com- 
binations of free, freely-supported, and 
fixed edges. 


Wings 


Approximate Analysis of Swept-Wing 
Structure. Ken Ikeda. J. Japan Soc. 


Aero. Eng., Oct., 1953, p. 132. In 


Japanese. Application of the box beam 
theory. 
Fatigue Investigation of Full-Scale 


Transport-Airplane Wings; Summary of 
Coastant-Amplitude Tests Through 
1953. Appendix A——Notes on the Use of 
Bonded Wires to Detect Fatigue Cracks. 
Appendix B—Notes on Laminated Fiber 
Glass for Structural Repair. M. J. Mc- 
Guigan, Jr., D. F. Bryan, and R. E. 
Whaley. U.S., NACA TN 3190, Mar., 
1954. 45 pp. 12 refs. Structural analysis 
of C-46 “Commando” wings 

Torsional Strength and Stiffness Tests 
of Wing Leading Edges. J. F. Besseling 
and W. K. Floor. Netherlands, NLL Rep. 
S. 421, June, 1958. 19 pp 


Thermodynamics 


Second Law Analysis. Edward A. 
Bruges. The Engr., Mar. 5, 1954, p. 341. 
Evaluation of the concepts of the avail- 
ability of energy and of irreversibility 
based on the First and Second Laws of 
Thermodynamics. 

Sur la Thermodynamique des Processus 
Irréversibles. Ill. Kyrille Popoff. 
ZAMP, Jan. 15, 1954, p. 67. In French. 
Analysis of some irreversible thermody- 
namic processes, with applications. 


Combustion 


Flame Propagation: The Effect of 
Pressure Variation on Burning Velocities. 
Alfred Egerton and A. H. Lefebvre. Proc. 
Royal Soc. (London), Ser. A, Mar. 9, 1954, 
p. 206. 30refs. Combustion studies using 
Schlieren apparatus of the action of 
methane, propane, ethylene, and propylene 
gas mixtures. 

Flames and Atomizers. C. Th. J. Al- 
kemade. (Chemisch Weekblad |Nether- 
lands], Vol. 48, 1952, p. 699.) Gt. Brit., 
MOS TIB Rep. T4218, Jan., 1954. 9 pp. 
Translation. Investigation of the charac- 
teristics and processes related to con- 
tinuously burning gas flames fed by chemi- 
cal reaction energy in which the gases are 
previously mixed. 

Ignition and Combustion in a Laminar 
Mixing Zone. Frank E. Marble and 
Thomas C. Adamson, Jr. J. ARS, Mar.- 
Apr., 1954, p. 85. 10 refs. CIT analytical 
investigation, with computations based on 
an approximation technique similar to 
von Karman’s integral method used in the 
boundary-layer theory 


Heat Transfer 


The Calculation of Mass Transfer Rates 
in Absorption, Vaporization, Condensation 
and Combustion Processes. 
Spalding. Chartered Mech. Engr., Feb., 
1954, p. 81. Abridged 

Calculation of the Influence of Internal 
Circulation in a Liquid Drop on Heat 


SO NE, 1954 


Transfer and Drag. W. R. Conkie and P. 
Savic. Canada, NRC Rep. MT-23, Oct 
22,1953. 20 pp. 12 refs. 

The Distribution of Temperature Along 
a Thin Rod Electrically Heated in Vacuo. 
I—Theoretical. S. C. Jain and Kk. § 
Krishnan. Proc. Royal Soc. (London), 
Ser. A, Mar. 9, 1954, p. 167. 10 refs 

The Effect of Heat Transfer on the 
Separation of a Compressible Laminar 
Boundary Layer. C. R. Illingworth 
Quart. J. Mech. & Appl. Math., Mar., 1954, 
p. 8. Development of an approximate 
method for cases of a nonuniform stream 
velocity and wall temperature. 

Essai sur la Convection Naturelle. 
Pierre Vernotte. France, Min. de I’ Air 
PST 288, 1953. 58 pp. In French. Gen 
eral properties and theoretical and experi- 
mental analysis of heat problems in terms 
of the natural convection coefficient of 


a = A + 6(1 


Development of the heat flow equation 
system 

Hautkondensation an feingewellten 
Oberflachen bei Beriicksichtigung der 
Oberflachenspannungen. Romano Greg- 
orig. ZAMP, Jan. 15, 1954, p. 36. In 
German. Analysis of condensation on an 
uneven surface, based on the Nusselt 
theory, leading to large coefficients of heat 
transmission. 

Heat Transfer by Free Convection in an 
Open Thermosyphon Tube. B. W. Mar- 
tin and H. Cohen. Brit. J. Appl. Phys., 
Mar., 1954, p. 91. 

Kinetic Study of Mass Transfer by 
Sodium Hydroxide in Nickel Under Free- 
Convection Conditions. Don R. Mosher 
and Robert A. Lad. U.S., NACA 
RME53K24, Mar. 10, 1954. 14 pp 
Analysis of the factors of temperature level 
and gradient and test duration in the high- 
temperature, heat-transfer media investi 
gations. 

Thermal Conductance of Contacts in 
Aircraft Joints. Martin E. Barzelay, Kin 
Nee Tong, and George Hollo. U.S., 
NACA TN 3167, Mar., 1954. 47 pp. 
Experimental determination of factors in 
fluencing thermal conductance across the 
interface between 75S-T6 aluminum-alloy 
and AISI Type 416 stainless-steel struc 
tural joints 


Wind Tunnels & Research 
Facilities 


Elimination of Flow Instability in Two 
High-Speed Wind Tunnels by Means of 
High-Drag Screens. J. Lukasiewicz 
Canada, NAE LR-83, Nov., 1953. 23 pp 

Wind Tunnel Balance for Half-Model 
Tests. J. Ruptash and E. K. Parks 
Canada, NAE LR-S82, Nov., 1953. 21 pp 
Basic design and operational principles 


AERONAUTICAL ENGINEERING REVIEW—JUNE, 


1954 13] 


Eyes in the night . . . certain 
as a pendulum .. . to pierce 
the veil of time and distance. 
Thus we have the moving eye— 
symbol of knowledge — on the 
ever predictable pendulum, 


\ 


NY 


il eyes in the night 


The victory over time and darkness is certain with Kollsman instruments. 
Certain because of our quarter century dedication to accuracy in controls 


and instrumentation. 
Today our activities encompass four fields: 


AIRCRAFT INSTRUMENTS AND CONTROLS 
OPTICAL PARTS AND DEVICES 
MINIATURE AC MOTORS 
RADIO COMMUNICATIONS AND NAVIGATION EQUIPMENT 


Our manufacturing and research facilities . . . our skills and talents, are 
available to those seeking solutions to instrumentation and control problems. 


0 | | S m q n INSTRUMENT CORP. 


| ELMHURST, NEW YORK e GLENDALE, CALIFORNIA e SUSSIDIARY OF Standard COIL PRODUCTS CO. INC. 
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Your future's on the when you're an 


aviation electronics engineer wi RCA 


FIRE CONTROL 
PRECISION NAVIGATION 
COMMUNICATIONS 


SYSTEMS, ANALYSIS, DEVELOPMENT or 
DESIGN ENGINEERING 


POSITIONS IN: 


Specialize in: Radar ... Analog Computers . . . Digital Computers 
... Servo Mechanisms...Shock & Vibration... Circuitry... 
Heat Transfer ... Remote Controls... Sub-Miniaturization 
... Automatic Flight ... Transistorization .. . Design 

for Automation. 


You should have 4 or more years’ professional experience and a 
degree in electrical or mechanical engineering, or physics. 


In these positions at RCA, there’s a real engineering challenge. 


You'll enjoy professional status. . . recognition for 
accomplishment . . . unexcelled facilities . . . engineering 
graduate study with company-paid tuition . . . plus many 


company-paid benefits. Pleasant suburban and country living. 
Relocation assistance available. 


Look into the RCA career that’s waiting for you! Send 
a complete resume of education and experience to: 


Mr. John R. Weld, Employment Manager 
Dept. B-449F, Radio Corporation of America 


Camden 2, New Jersey 


RADIO CORPORATION OF AMERICA 


Res: 
ticipat 
search 
aerod) 
versity 
day w 
your | 
restal 
Prince 

Eng 
Rocke 
persor 
matic 
portu: 
preset 
plicat 
tainec 
eral, 
tion 

En; 
Wash 
activi 
aeron 
Fede 
ence 
folloy 
Requ 
years 
whic! 
aeror 
instr 
ment 
sired 
Req 
year: 
whic 
tron: 
mec! 
mod 
App 
dust 
Port 

aero 


vise 


Personnel Opportunities 


This section is for the use of individual members of the Institute seeking new connections and 
organizations offering employment to Aeronautical specialists. 
tion may have requirements listed without charge by writing to the Secretary of the Institute. 


Any member or organiza- 


Wanted 


Research Engineers—Opportunity to _ par- 
ticipate in a variety of stimulating helicopter re- 
search activities dealing with stability and control, 
aerodynamics, and performance. Princeton Uni- 
versity offers good pay, pleasant surroundings, 5- 
day week, and 1 month vacation. Please send 
your résumé to: J. S. Henry, The James For 
restal Research Center, Princeton University 
Princeton, N.J. 

Engineers—Openings in Guided-Missile & 
Rocket Development Program. Need qualified 
personnel in the fields of engineering, matie- 
matics, physics, chemistry, and ballistics. Op- 
portunity for self-expression and extension of 
present scientific knowledge. Write or send ap- 
plication of Standard Form 57, which can be ob 
tained at your Post Office, to Commanding Gen- 
eral, Redstone Arsenal, Huntsville, Ala. Atten- 
tion: Luther Adams, Civilian Personnel Division 

Engineers—The Special Devices Center, Port 
Washington, N.Y., a research and development 
activity of the Navy, has vacancies for qualified 
aeronautical and electronic engineers. The 
Federal Civil Service requirements, the experi- 
ence desired, and the entrance salaries are as 
follows: Aeronautical Engineer—$5,940 per year 
Requirements: An engineering degree plus 2! 
years of professional engineering experience, of 
which at least 6 months must have been spent in 
aeronautical engineering. Experience in aircraft 
instrumentation and analog computing equip 
ment, including servo systems is particularly de- 
sired Electronic Engineer—%$5,940 per year 
Requirements: An engineering degree plus 2!/2 
years of professional engineering experience, of 
which at least 6 months must have been in elec- 
tronics, Experience with radar, sonor, or servo 
mechanisms and in field testing, evaluation, and 
modification is particularly desired. Interested 
individuals should forward Standard Form 57, 
Application for Federal Employment, to the In- 
dustrial Relations Officer, Special Devices Center 
Port Washington, N.Y. 

Professor—To teach undergraduate courses in 
aerodynamics and propulsion, design and super- 
vise construction of teaching and research labora- 


The number preceding the notice 
represents the Box Number of the In- 
stitute of the Aeronautical Sciences to 


which inquiries should be addressed. 


tory facilities, and do part-time research. Ad- 
vanced degree and industrial experience desirable. 
Salary and rank dependent upon qualifications. 
Address inquiries with complete personal data 
and photograph to: Head, Department of Aero- 
nautical Engineering, Alabama Polytechnic Insti- 
tute, Auburn, Ala. 

Instrumentation Engineer—The Department of 
Aeronautical Engineering, Princeton University, 
has a position available for an Instrumentation 
Engineer to work at faculty level on advanced in- 
strumentation techniques in conjunction with jet- 
and rocket-propulsion research. Applicant should 
have a Masters Degree or equivalent experience 
in electronic instrumentation. Applications should 
be sent to Engineering Manager, Jet Propulsion 
Research Program, Department of Aeronautical 
Engineering, Forrestal Research Center, Princeton 
University, Princeton, N.J. 

Fluid Dynamicists—Positions are available at 
the Research Department of United Aircraft Cor- 
poration for engineering graduates (advanced de- 
gree preferred) having a sound background in 
fluid mechanics and from 2 to 4 years’ experience 
in theoretical and applied research on fluid flow. 
Applicants who qualify will have an opportunity 
for research work in turbulent boundary-layer be- 
havior, potential flow in turbo-machinery blad- 
ing, and other fields of fluid dynamics. Submit 
résumé to Administrative Engineer, Research De- 
partment, United Aircraft Corporation, East 
Hartford 8, Conn. 

Aeronautical Research Engineer—The Re- 
search Department of United Aircraft Corporation 
has an opening for an engineering graduate with a 


in the 


in the 


When you write to manufacturers whose advertising appears 


Aeronautical Engineering Review, 


it will be of interest to the companies 


and of benefit to the Institute if you mention that you saw it 


Aeronautical Engineering Review 


STRUCTURES 


your interests to 


D. J. WISHART, 
Director 


0, 
Personnel 


DESIGNERS 


AIRCRAFT ARMAMENTS’ development engineering program con- 
tinues to offer outstanding opportunities to DESIGNERS in its expand- 
ing Structures and Aerodynamics Department. The men we are par- 
ticularly interested in attracting to our company may have acquired 
their technical background in STRUCTURES, DYNAMICS, ME- 
CHANICS, AERODYNAMICS or related fields of technical specializa- 
tion. They should be interested in and capable of assuming project 
structures and dynamics design responsibility in a pone which in- 
cludes development of guns, bombs, ammunition, 

vehicles and accessory equipment. 
If you are a DESIGNER, or have the technical qualifications and basic 
experience, and want the opportunity for substantial new design re- 
sponsibilities, AIRCRAFT ARMAMENTS, Inc., may be the company 
for you. Address complete data on training, design experience and 


sound theoretical background in the fundamentais 
of supersonic aerodynamics as well as 3 to 5 
years’ experience in applied research and wind- 
tunnel testing. Advanced degrees preferred. 
Applicant will have an opportunity to work on a 
variety of problems on all phases of supersonic 
aerodynamics and propulsion in connection with 
experimental work in wind-tunnel facilities which 
are currently being expanded. Salary commen- 
Submit résumé to Ad- 
ministrative Engineer, Research Department, 
United Aircraft Corporation, East Hartford 8, 
Conn. 


surate with experience 


591. Aeronautical or Mechanical Engineer— 
Either new graduate or preferably one with several 
years’ experience in aircraft structures design who 
can work on Assistant Project Engineer level with 
very little supervision, make own design sche- 
matics, layouts, drawings, and monitor work of 
other specialists or technicians in prominent smali 
research and development organization. Un- 
limited opportunities for individual demonstrating 
initiative, ability, and accomplishment. Loca- 
tion: Midwest. Salary open. 


589. Engineers—Important aircraft engine 
accessory manufacturing company located in 
Central Connecticut has openings for graduate 
engineers in the Project Engineering Department. 
The organization, though small enough to provide 
diversity and individual recognition of achieve- 
ment, is large enough for stability. Not only will 
you have close and constant association with lead- 
ing engineers, but the opportunity for rapid in- 
dividual development by contact with all phases 
of projects. These positions are open for men 
with (1) a background of servo theory for dy- 
namic analysis of feedback control systems, as 
applied to turbojet and turboprop engines. Will 
be required to set up and perform system analysis 
by use of analog computer equipment. (2) A 
background in fluid mechanics to work on hy- 
draulic control development and fuel systems for 
turbojet engines. Will be required to execute de- 
sign and performance analysis for steady-state 
and transient conditions. Ideal surburban loca- 
tion for working and living. Send résumé of edu- 
cation, experience, and salary requirements. All 
replies will be promptly considered and kept con- 
fidential. 


BALLISTICS AERODYNAMICS 


aunchers, military 


IRCOCRAFT 


AMAMENTS 


INC. 
P. O. BOX 1777 
BALTIMORE 3, MARYLAND 
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EVERY ELECTRONIC ENGINEER 


Should Measure the Chances 


FOR A 


FUTURE 


At Westinghouse, you'll find 
industrial stability, progress 
and professional recognition. 
Our new illustrated 20-page 
brochure will provide you 
with a complete description 
of the operations and oppor- 
tunities at the Westinghouse 
Baltimore Divisions, where 
electronics and aviation-elec- 
tronics work is setting the 
pace for the industry. Among 


ELECTRICAL ENGINEERS e MECHANICAL ENGINEERS 


SEND FOR OUR NEW BROCHURE TODAY '! 


the subjects fully discussed 
in the brochure are: 
@ PROFESSIONAL 
RECOGNITION 
@ OPPORTUNITIES FOR 
ADVANCEMEN1 
FACILITIES 
ComMPaNny ORGANIZATION 


EmMPLOYE BENEFITS 


e 
* 
Hovusinc ConpiTIons 
@ WorKING ConDITIONS 


Westinghouse 


PHYSICISTS @ MATHEMATICIANS e FIELD SERVICE 


ENGINEERS @ ENGINEERING TECHNICAL WRITERS 


Mr. R. M. Swisher, Jr. 


Employment Supervisor, Dept. JE - 5 
Westinghouse Electric Corporation 


109 West Lombard Street 
Baltimore 1, Maryland 


” 


Please send me a copy of “Gateway to an Engineering 


Future. 
Name .. 
Address 

City 


Engineering Field’ 


Zone... State 


you can BE SURE...iF irs 


Westi nghous 


Air Arm and Electronics Divisions 
Baltimore, Maryland 


Available 


592. Plant Manager—Administrative Engi- 
neer—Arts Associate, B.S. in General Engineer 
ing, M.S. in Aeronautical Engineering Regis- 
tered Professional Engineer, 6 years’ experience 
in research, development, and quality contro! of 
all types of aircraft propulsion systems plus over 4 
years’ experience as consultant on all types of 
management problems. Desires challenging 
Management position in aircraft or associated in 
dustry 


590. Engineer—-B.S. Degree in Engineering 
Mechanical and Aeronautical options Ex 
perience: 2 years, aircraft manufacturing and 
field engineering; 2 years, technical consultant 
and operations analyst, combat operations WW 
II, 20th AF, Mariannas; 2 years, supervisor 
operational engineering, major air lines; 2 year 
operations analyst, Hq. Alaskan Air Command 
Alaska; 4'/2 years, operations analyst, H« 
Strategic Air Command. Desires position to 
utilize broad experience in management and/or 
engineering sales. Opportunity for increased re 
sponsibility and advancement coasidered as equal 
inducement to present salary of $10,500 
year 


588. Aeronautical Engineer—M.S. top hon 
ors. Seventeen years’ experience in aircraft and 
aircraft accesscries in pneumatic hydro-mechnani 
cal field including fuel metering, engine control 
and servo systems. Experience in research, de 
sign, development, production aspects Past 9 
years in supervision and management Desires 
responsible position in engineering or engineering 
management in New York City vicinity 


587. Aeronautical Engineer—B.S.Ae.Eng 
Registered Professional Engineer (Illinois & W 
consin). Background of 13 years of diversified ex 
perience includes planning courses and teaching 
college level engineering subjects; also, ad 
ministration and supervision of research and ck 
velopment projects in the mechanical engineering 
fields. Desires position as staff engineer or tech 
nical research adviser to top executive who 
anticipating new, or planning to expand existing 
product development projects. 


586. Chief Engineer—Age 34; 12 years’ ex 
perience—rotary-wing aircraft research and de 
velopment in design, stress analysis, aerody 
Highly suc 
Desires management 


namics, etc., on all configurations 
cessful inventive record. 
position 


585. Representative—in Washington, D.¢ 
part time only, on reasonable hourly basis 
Graduate aeromechanical engineer, licensed in 
California and District of Columbia. Twenty 
nine years’ exceptionally broad aircraft ex 
perience, including research, development, engi 
neering for service use, production, inspection 
and technical writing. Recent background in 
guided-missile over-all development engineering 
test programs, and propulsion by rockets and jet 
Well acquainted both in the military 
establishment and in industry 


engines 
Long experience 
in management problems and administration of 
government contracts. Academic training in law 
and business administration. 


584. Dynamics Engineer—Bach. of Aero 
Eng., Master of Aero. Eng., P.E. registration in 
New York. Seven years’ experience in flutter 
vibration, and shock analysis and testing on fixed 
and rotary-wing aircraft. Included with this ex 
perience has been technical and administrativ« 
supervisory experience in research, dynamics, and 
structural analysis groups. Author of technical 
publications on vibration analysis. Desires re 
sponsible position with progressive company in 
the New York City area. Location and oppor 
tunity are prime considerations. Will consider 
consulting position 


583. Sales Manager—Direction of sales fore: 
and charge of merchandising for products havin 
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ENGINEERS 


COMPRESSOR 
DESIGN 
FIELD 
TEST 
TURBINE 


STRESS ANALYSTS 


DESIGN 
LAYOUT DRAFTSMEN 


Here’s opportunity for you as a 
part of Fairchild’s expanding op- 
erations in the field of propulsion 
— including turbines, reciprocat- 
ing engines, new-type powerplants 
and propellants. Whether you’re 
well experienced or just getting 
your start in this field, we would 
like to talk with you. Won't you 
wrile or visit us and outline your 
complete background. Replies are 
kept in complete confidence, of 
course, 


Fai AND AIRPLANE CORPORATION 


AIRCHILD 


ENGINE DIVISION 
New Highway 
FARMINGDALE, L. |., NEW YORK 
North on Exit 34 off Southern State Pkwy. 


ENGINEERS 


The APPLIED PHYSICS 
LABORATORY OF THE 
JOHNS HOPKINS UNIVER- 
SITY offers an exceptional 
opportunity for professional 
advancement in a well-estab- 
lished laboratory with a repu- 
tation for the encouragement 
of individual responsibility and 
self-direction. Our program of 


GUIDED MISSILE 
RESEARCH AND DEVELOPMENT 


provides such an opportunity 
for men qualified in: 


SUPERSONIC MISSILE DESIGN 


WIND TUNNEL TESTS AND 
DATA ANALYSIS 


RAMJET DESIGN AND ANALYSIS 
MISSILE SYSTEMS DEVELOPMENT 
FLIGHT TESTING 


Please send your resume to 


Glover B. Mayfield 


APPLIED PHYSICS LABORATORY 
THE JOHNS HOPKINS UNIVERSITY 


8621 Georgia Avenue 
Silver Spring, Maryland 


is offered for intelligent, imagina- 
tive engineers and scientists to join 
the staff of a progressive and self- 
sustaining, university-affiliated re- 
search and development labora- 
tory. We are desirous of ex- 
panding our permanent staff in 
such fields as design studies of ad- 
vanced supersonic aircraft, ana 
lytical and experimental studies of 
aeroelasticity, helicopters, aircraft 
structures, control and stability, 
large scale wind tunnel testing, 
and in various other appliee 
research fields of aeronautics 
Salary structure and bene- 

fit programs are on a par 

with industry. In addition, 

there are many tangible 
odvantages, such as our 
self-sponsored internal re- 

search policy, of interest to 

men with ingenuity 

ond initiative. 


LABORATORY, INC. . 


BUFFALO 21, NEW YORK 


CORNELL AERONAUTICAL ‘ay 


Lockheed 


calling... 


| Thermo- 1 
dynamicists | 


to work on 
nuclear energy 


supersonic fighters 

jet transports 

| continuing development 

of Super Constellation 

"and other production models 

4 In addition to outstanding career 

_ opportunities, Lockheed offers you 
e increased pay rates now in effect 

: generous travel and moving allowances 


the chance for you and your family 
to enjoy life in Southern California 


Address inquiries to 
Mr. E. W. Des Lauriers, Dept. AER-T-6, 
Employment Manager, 


Lockheed Aircraft Corporation 
Burbank, California 


Lockheed 


AIRCRAFT CORPORATION 


ENGINEERS 


needed to 
work on new 


Grumman, nearing its 25th Anniver- 
sary, needs engineers to work on its 
new experimental light-weight Naval 
fighter, plus other jet fighters, anti-sub 
planes, and amphibians. Grumman 
has openings for experienced aircraft 
engineers, and recent engineering 
graduates. 


LAYOUT DESIGNERS AND DRAFTSMEN 


Airframe Structures 
Equipment Installation 
Detail Drafting 


FLIGHT TESTING 


Planners 
Analysts 
Computers 


HYDRAULICS 
Systems Design 
Testing 
STRUCTURES 


Stress Analysis 
Static Testing 
Applied Loads 


Send resumés to Engineering Personnel Dept. 
Interviews at Employment office. 


GRUMMAN AIRCRAFT 
ENGINEERING CORPORATION 


BETHPAGE e LONG ISLAND e NEW YORK 
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HIS FUTURE 


Take a few moments now to review the progress of your 
career. Does your present position offer you a future that 
fully utilizes your creative abilities? 


Compare your present assignment with the diversified, 
stimulating pursuits that increase the inventive challenge 
of Fairchild’s team of qualified engineers. These men are 
working on engineering advances for the famous C-119 
Flying Boxcar and the soon-to-he-produced C-123 Assault 
Transport. More than that, they are developing tomorrow’s 
jet fighters . . . special reconnaisance aircraft . . . jet bomb- 
ers and transports. The men at Fairchild know that planned 
project diversification keeps them in the forefront of the 
field of aerodynamics. 


Gracious country living only minutes away from urban 
Baltimore or Washington . . . paid pension plan . . . an ex- 
cellent salary with paid vacations . . . ideal working envi- 
ronment... generous health, hospitalization and life 
insurance ... and the many other benefits of a progressive 
company add to the pleasure of working with Fairchild. 


You'll be investing wisely in a secure future if you take 
time today to write to Walter Tydon, Chief Engineer, out- 
lining your, qualifications. Your correspondence will be 
kept in strict confidence, of course. 


FaincH ILD 
Divisim 


HAGERSTOWN, MARYLAND 


national distribution, including advertising and 
catalog layout Several years as factory sales 
representative in the West for eastern tools manu- 
facturer. Several years as Assistant Chief De 
velopment Engineer for eastern aircraft manu 
facturer Business and engineering education 
Location open 


582. Engineer—B.S. in Engineering and 
Business Administration. Presently completing 
M.S. in Applied Mathematics (evenings). Age 
28. Four years’ experience in aircraft and me 
chanical design and 1 year’s experience in aircraft 
engineering administration. Desires responsible 
position in engineering or engineering administra 
tion on East Coast 


580. Aeronautical Engineer—B.S. in Aero 
E. plus night and summer school graduate study 
Over 10 years’ responsible aeronautical engineer 
ing experience including 4 years as aeronautical 
research scientist with NACA; further work in 
research, design, and development of aircraft 
propulsion components and testi facility design 
and operation with several months in nuclear 
engineering. Considerable technical report writ 
ing and editing and supervisory experience. Pres 
ent position in gas-turbine design and develop 
ment. Present salary approximately $8,000 per 
year for 40-hour week schedule. Desires engi 
neering position with administrative responsibility 
utilizing aerodynamic or thermodynamic ex 
perience in development, design, or manufacturing 
in Midwest. Prefer Iowa, Missouri, Illinois, or 
Nebraska location. Available May 1 


579. Aeronautical Engineer—B.Ae.S., M.S 
Professional Engineer Four years’ experience 
in supersonic wind-tunnel testing; 1 year in 
supersonic wind-tunnel desiga. Work has in 
cluded heat transfer and thermodynamics of pro 
pulsion. Desires position in the field of basic or 
applied supersonic research. Complete résumé of 
experience and published reports supplied upon 
request 


578. Administrative—B.S. in Aeronautical 
Engineering plus 5'/2 years’ experience as Stress 
Analyst, Project Engineer, Chief Draftsman, and 
Chief Administrative Engineer. Desires an ad 
ministrative- or supervisory-type position Ré 
sumé furnished on request. Age 32. 


577. Engineer-Administrator—Regular Air 
Force Major; Graduate of U.S. Military Acad 
emy, USAF Institute of Technology, Princeton 
University (M.S. Aero. E.). Air Force research 
and development experience includes that of test 
pilot, project engineer, flight research engineer 
operations and plans, research administrator, and 
development planning. USAF Senior Pilot and 
commercial and instrument ratings. Desires 
position with responsibility and opportunity for 
advancement in industry 


Changes of Address 


Since the Post Office Department 
does not as a rule forward magazines 
to forwarding addresses, it is impor- 
tant that the Institute be notified of 
changes in address 30 days in advance 
of publishing date to ensure receipt 
of every issue of the Journal and 
Review. 


Notices should be sent directly to 
the Institute of the Aeronautical 
Sciences, 2 East 64th Street, New 
York 21, N.Y. 
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FORGING TECHNICIANS—Yes, that is the compliment paid us by those acquainted 
with our services. In back of each design is a thorough understanding of engineering 
and metallurgical needs before production begins ... assuring forgings of maxi- 
mum physical properties and uniform quality. 


THE LANDING GEAR FORGING illustrated, nearly five feet long, is an important 


component for a modern military fighter... another example of Wyman-Gordon’s Ga 


technical contribution to aircraft. 


“There no substitute for Wymanu-Gordou expercence 


\WYMAN-GORDON 


Established 1883 
FORGINGS OF ALUMINUM * MAGNESIUM * STEEL * TITANIUM 
WORCESTER, MASSACHUSETIS 
HARVEY, ILLINOIS > DETROIT, MICHIGAN 
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AERONAUTICAL REVIEWS 


New Products and 
Product Literature 


AIRCRAFT 


MATERIALS & 


PROCESSES 


Metal-Ceramic Seal Process. Rated for brazing and service temperatures 
up to 1,400°F.; used where extremely elevated temperatures and severe 
thermal shock are encountered. Advanced Vacuum Products, Inc., 22 
Liberty St., Stamford, Conn. 

18 Per Cent Nickel Silver Strip. Rolled to close tolerances and thin gages 
and foils. American Silver Co., Inc., 36-07 Prince St., Flushing 54, N.Y. 
‘‘Violite’’ Protective Coating. This film protects surface coatings against the 
effects of ultraviolet light, ozone, and salt-laden atmospheric conditions. 

Booker-Cooper, Inc., 6940 Farmdale, North Hollywood, Calif. 

Connector Insulation Material. Diall 50-01, a diester material suited for use 
in electric connectors, tested to specification MIL-P-14D, type MDG 
Cannon Electric Co., 3209 Humboldt St., Los Angeles 31, Calif. 

Antiseize Thread Compound. ‘‘Thred-Gard"’ protects against the welding 
action of threaded connections subjected to prolonged exposure to extreme 
heat. Crane Packing Co., Dept. ARN, 1800 Cuyler Ave., Chicago 13, Ill. 

Thin-Wall Stainless Steel Tubing. For uses where corrosion resistance, light- 
weight and special shapes or bends are required. Flexonics Corp., 1315 S. 
Third Ave., Maywood, 

‘“‘Epocast 111’? Epoxy Resin. Toxic hardeners are not required to achieve cure. 
Furane Plastics, Inc., 4516 Brazil St., Los Angeles 39, Calif. 

Rubber and Plastic Extrusion Process. Permits convoluted open-web form 
extrusion up to 4 in. wide for pressure-, temperature-, and water-resistant 
doors, windows, and windshields. Geauga Industries, Inc., Middlefield, 
Ohi 


hio. 
Nonlinear Dielectrics. Available in thin sheets from 0.002- to 0.025-in. thick- 
ness; applications include dielectric amplifiers, memory devices, modula- 
tion, etc. Glenco Corp., Metuchen, N.J. 


Compound for O-Ring Seals. A synthetic rubber material suitable for use in 
O-rings to effect sealing of aviation fuels under pressure conditions up to 
1,500 per sq.in. over a temperature range of approximately +160° to 
—65°F. Goshen Rubber Co., Inc., Goshen, Ind. 

“Cycolac’? Thermoplastic Styrene-Type Resin. This lightweight material 
combines the toughness of rubber and the surface hardness of most metals. 
Marbon Corp., Subsidiary of Borg-Warner Corp., Gary, Ind. 

No. 590.5 Seam-Sealing Tape. A combination of plasticized thiokol and 
asbestos fiber for sealing glass closures, bulkheads, etc. in high-altitude 
planes. Presstite Engineering Co., 39th & Chouteau Ave., St. Louis 10, Mo. 

Neoprene-Coated Asbestos Fabrics. Designed for use as engine firewall seals. 
Raybestos-Manhattan, Inc., Packing Div., Manheim, Pa. 

Beryllium Copper Tubing. Data memorandum No. 7-2'describes properties, 
applications and advantages of seamless and Weldrawn tubing. Superior 
Tube Co., 1503 Germantown Ave., Norristown, Pa. 

“Products and Processes.’’ Thirty-two-page descriptive company catalog. 
Union Carbide and Carbon Corp., 30 E. 42nd St., New York 17, N.Y. 


AIRCRAFT PARTS & EQUIPMENT 


Magnetic Amplifier. Developed primarily for Airborne-actuated flight control 
systems. Airborne Accessories Corp., Hillside 5, N.J. 

Electric Actuators. Sixty-four-page descriptive catalog. AiResearch Manu- 
facturing Co., 9851 Sepulveda Blvd., Los Angeles 45, Calif. 
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Precision Cap Screws. Four-page descriptive catalog. Chandler Products 
Corp., 1402 Chardon Rd., Cleveland 17, Ohio. 

Seaplane Float. Displaces 2,870 lbs.; for use on aircraft in the Cessna 180 
class. Edo Corp., College Point, L.I., N.Y. 

Two-Wire Midget Thermostat. For use (with suitable relay circuit) as a 
temperature controller in any heated device where installation space is 
limited. Fenwal Inc., Ashland, Mass. 

Miniature '/;-In. Differential. This mechanical spider-gear unit for comput- 
ing devices provides extreme accuracy in additive and subtractive opera- 
tions. Ford Instrument Co., 31-10 Thomson Ave., Long Island City 1, 
N.Y. 

Automatic Electrical System for High-Performance Aircraft. Eliminates a 
minimum of at least ten pilot functions and requires no manual switching. 
General Electric Co., Schenectady 5, N.Y. 

Fire Control System for Supersonic Aircraft. Automatically locks on the 
invading aircraft, guides plane to correct firing point, fires guns, and guides 
plane out of danger. General Electric Co., Schenectady 5, N.Y. 

Metal & Fiber Washers. Sixteen-page booklet contains specifications on all 
types of washers. H. K. Metal Craft Mfg. Co., 3775 Tenth Ave., New York 
34, N.Y. 

H. R. Quick Disconnect Unit for Rod or Cable Controls. This unit, de- 
signed primarily for push-pull engine control rods, features a chuck-like 
locking unit with sliding collet that eliminates endplay and _ looseness 
Hydraulic Products Co., 80 Federal St., Boston, Mass. 

Aircraft Gearing & Assemblies. Four-page facilities brochure No. 201. 
Indiana Gear Works, Inc., 1458 E. 19th St., Indianapolis, Ind. 


Midget Muffler. This unit is designed to deaden the whine of jet cockpit air- 
conditioning systems. Industrial Sound Control, Inc., Hartford, Conn. 

Turbojet Pressure Ratio System. Types KS 42-01 and -02. Designed to 
measure jet-engine performance by considering the ratio of engine exhaust 
tailpipe total pressure to engine inlet total pressure. Kollsman Instrument 
Corp., 80-08 45th Ave., Elmhurst 73, N.Y. 

Laminated Aluminum Shims. Has the advantages of aluminum, yet peel for 
adjustment in the same way as brass and steel shims. Laminated Shim Co., 
Glenbrook, Conn. : 

Vertical Gyro-Indicator System. An automatic pitch-bank attitude indicator 
for high-performance aircraft. Descriptive brochure available. Lear, Inc., 
3171 S. Bundy Dr., Santa Monica, Calif. 

Electro-Hydraulic Control System. For high-thrust turbojet engines. Min- 
neapolis-Honeywell Regulator Co., Aeronautical Div., 2600 Ridgway Rd., 
Minneapolis 13, Minn. 

Transistorized Fuel Gage. ‘Transistors have replaced vacuum tubes in this 
fuel-measuring system. Minneapolis-Honeywell Regulator Co., Aeronauti- 
cal Div., 2600 Ridgway Rd., Minneapolis 13, Minn. 

Ultra-Sensitive ‘‘Floated’’ Gyroscope. For supersonic and pilotless aircraft, 
including advanced guidance, bombing, and gun-fire control systems. 
Minneapolis-Honeywell Regulator Co., 2600 Ridgway Rd., Minneapolis 13, 
Minn. 

Aluminum-Alloy Self-Locking Fixed-Type Anchor Nut. For use with 125,000 
min. U.T.S. steel screws or bolts. Nutt-Shel Co., Inc., 811 Airway, Dept. 
AER, Glendale 1, Calif. 

“‘Duo-Seals’’ One-Piece ‘‘O’’-Ring & Washer. One-piece construction 
eliminates slippage of the ‘‘O’’-ring during or after installation. Rubber 
Teck, Inc., 19115 S. Hamilton St., Gardena, Calif. 

TRS500 Relative Wind Transducer (Weathercocking Design). For indicating 
local angle of attack or yaw of an aircraft. Servomechanisms, Inc., El 
Segundo Div., 316 Washington St., El Segundo, Calif. 


Flexloc Self-Locking Nuts. Resist temperatures up to 1,200°F. Standard 
Pressed Steel Co., Jenkintown, Pa. 


High-Tensile Aircraft Bolts. Rated tensile strength of 200,000-225,000 Ibs 
per sq.in. Standard Pressed Steel Co., Jenkintown, Pa. 


Self-Energized Metallic “O-Rings.” Twenty-page descriptive booklet 
United Aircraft Products, Inc., Dayton, Ohio. 


ELECTRONIC & ELECTRICAL EQUIPMENT 


Series 165 Miniature AN Connectors. Developed for use in aircraft, rockets, 
and missiles. American Phenolic Corp., Chicago 50, Ill. 


Capacitor Manual. Descriptive catalog No. AC-4. Astron Corp., 255 Grant 
Ave., East Newark, N.J. 

Component Holder. Provides a rigid mounting for tubular capacitors, 1- 
and 2-watt resistors, miniature and subminiature tubes. Atlas E-E Corp., 
Bedford Airport, Bedford, Mass. 

Type TG-19 VHF Fixed Station Transmitter. Descriptive bulletin No. ACS- 
111. Bendix Radio Div., Bendix Aviation Corp., Baltimore 4, Md. 

‘“‘Dalohm’’ Miniature Power Resistor. Designed to withstand high shock 
conditions. Dale Products, Inc., Columbus, Neb. 
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Bracket-Mounted Sockets for Small Lamps. Twenty-four-page descriptive 
catalog No. L-154. Dialight Corp., 58 Stewart Ave., Brooklyn 37, N.Y. 


D.C. Amplifiers. Series 80 converts low-level d.c. microampere or millivolt 
inputs to a_ high-level d.c. current-output. Fielden Instrument Div., 
Robertshaw-Fulton Controls Co., 2920 N. Fourth St., Philadelphia 33, Pa. 


“Glennite’’ Subminiature Resistors. For transistorized assemblies, they can 
be used individually, in multiples, in packaged R-C circuits, or incorporated 
into printed networks. Glenco Corp., Metuchen, N.J. : 


Tubular Oil-Filled Capacitors. Four-page descriptive brochure No. 1134. 
Industrial Condenser Corp., 3243 N. California Ave., Chicago 18, Ill. 


Noninductive Resistors. Available in exact resistance values to accuracies of 
1 per cent, 0.5 per cent, and 0.1 per cent. K-F Development Co., 2601 
Spring St., Redwood City, Calif. 


Electrical Contacts & Contact Assemblies. Fifty-nine-page descriptive cata- 


log No. 3-11. P. R. Mallory & Co., Inc., Contact Div., 3029 E. Washington 
St., Indianapolis 6, Ind. 


‘“‘Hi-Temp”’ Wire Identification Markers. Resists heat up to 400°F. North 
Shore Nameplate Co., Glenwood Landing, L.I., N.Y. 


Model RE-2002 Regulated Power Supply. For general laboratory use where 
a high-voltage d.c. source is needed. Northeast Scientific Co., 1 Gray St., 
Cambridge, Mass. 


6-In. Custom Panel Meter. For applications requiring the accuracy of an 


expanded scale reading. Phaostron Co., 151 Pasadena Ave., South Pasa- 
dena, Calif. 


PR 11000 Series 50-Amp. Relay. The basic application is that of a magnet 
switch for remote control of currents up to 50 amps. at continuous duty. 
Phaostron Co., 151 Pasadena Ave., South Pasadena, Calif. 


Coaxial Transmission Lines, Waveguides, & Antennas. 
Prodelin, Inc., 307 Bergen Ave., Kearny, N.J. 


Cartridge-Type Selenium Rectifiers. Applications include use in power sup- 
plies for radar indicators, relay coils and computer, control instrument and 


communications circuits, etc. Radio Receptor Co., 251 W. 19th St., New 
York 11, N.Y. 


RETMA6094 Hard-Glass Electron Tube. Designed to withstand high thermal 
environment and extreme stress conditions in aircraft. Red Bank Div., 
Bendix Aviation Corp., Eatontown, N.J 


Descriptive catalog. 


Twin Triode Amplifier 6385. Designed for applications where severe environ- 
mental conditions are encountered. Red Bank Div., Bendix Aviation Corp., 
Eatontown, N.J. 


“P”.Type Encapsulated Precision Wire-wound Resistors. Bulletin L-30 


gives specifications and laboratory performance data. Shallcross Mfg. Co., 
Collingdale, Pa. 


Hermetically-Sealed Pulse Transformer. For use in high-speed circuits 
utilizing pulses of from 0.1 to 20 microseconds duration. Bulletin No. 502. 
Sprague Electric Co., 339 Marshall St., North Adams, Mass. 


Gold-Bonded Germanium Diode. For low impedance applications that re- 
quire a diode with good switching characteristics. Transitron Electronic 
Corp., Dept. AE, 403 Main St., Melrose, Mass. 

M1523 Dual-Type Cathode Follower. Designed for coupling low output 
with high input impedances. The Walkirt Co., 145 W. Hazel St., Ingle- 
wood, Calif. 

‘Reliatron’? Power Tubes. Twelve-page descriptive booklet No. 86-020. 
Westinghouse Electronic Tube Div., Dept. T-056, Box 284, Elmira, N.Y. 


PRODUCTION & MAINTENANCE EQUIPMENT 


‘Devcon’? Plastic Metal. Four-page brochure describes this putty-like ma- 


terial for making drill jigs, forming dies, etc. Chemical Development Corp., 
Danvers, Mass. 


Metal Parts Batch Cleaning. Eight-page bulletin No. 704-AL describes 
Magnus Aja-Lif cleaning machines. Magnus Chemical Co., Inc., Equip- 
ment Div., Garwood, N.J. 

D.C. Selenium Rectifier Arc Welder.. The operator may hold the torch over 
the weld puddle and, by varying the welding current, can fill in the crater and 
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control the cooling rate of the weld deposit. Miller Electric Mfg. Co., 
Appleton, Wis. 


Nonabrasive Plastic Cleaner. For use on highly polished transparent surfaces 
such as aircraft windshields and domes. Permatex Co., Inc., 1702-1720 
Avenue Y, Brooklyn 35, N.Y. 


Explosion-Proof Portable Floodlight. For use in all hazardous areas. Safe 
Lighting Inc., 91-03 Astoria Blvd., Jackson Heights, N.Y. 


Model C ‘‘Airbrasive’’ Unit. Used for precision cutting, drilling, etching, and | 


light deburring on brittle materials. Bulletin 5307. S.S. White Industrial 7 
Div., 10 E. 40th St., New York 16, N.Y. 


RESEARCH & TEST EQUIPMENT 


K-Band Test Horns. Developed in a series covering the frequency range from 
12,400 to 40,000 megacycles, for use in radar and microwave testing proce- 
dures. Airtron, Inc., Dept. A, Linden, N.J. 


24- by 24-In. Altitude Test Chamber. This transparent unit permits con- 


tinuous observation of the object being tested. American Research Corp., 
Bristol, Conn. 


‘*Jetcal Tester.’’ Tests temperature measuring systems of jet engines, aircraft 
overheat detectors, and anti-ice devices, without running the engine or dis- 


connecting any wiring. B & H Instrument Co., Inc., 1009 Norwood, Fort 
Worth, Tex. 


Portable Comparator. For calibrating extensometers, compressometers, dial 
gages, and similar instruments. Bulletin No. 4210. Baldwin-Lima 
Hamilton Corp., Philadelphia 42, Pa. 


Metagraphic System. A three-part pneumatically operated instrument sys- 
tem for measuring, indicating, recording, and controlling pressure, vacuum, 


temperature, liquid level, differential pressure, and flow. The Bristol Co., 
Waterbury 20, Conn. 


Sub-Zero Test Unit ST-120. Automatically cycles test parts through alter- 
nate hot and cold temperatures. Cincinnati Sub-Zero Products Co., 3932 
Reading Rd., Cincinnati 29, Ohio. 

Type 106 Miniature Sine-Cosine Potentiometer. This 1-oz. unit will operate 
on either a.c. or d.c. current without booster or compensating amplifiers 
Computer Instruments Co., 1964 Utica Ave., Brooklyn 34, N.Y. 

Norwood Controls 5AC Pressure Monitor. Designed to give calibrated read- 
ings of any dynamic pressure. Control Engineering Corp., Norwood, Mass. 

Series 690 ‘‘Plug-In’’ Attenuation Networks. The “plug-in” feature permits 
input and output impedance to be changed to any value by substituting 


“‘plug-in'’ pads of the particular impedance desired. Daven Co., Dept. SX, 
191 Central Ave., Newark, N.J. 


Model 10 Laboratory Oscillator. This unit gives continuous coverage over a 
frequency range from 1.8 cycles per sec. to 2.2 megacycles per sec. in six over- 
lapping decades. Donner Scientific Co., 2829 Seventh St., Berkeley 10, 
Calif. 


‘‘Singleton’’ Salt-Spray Test Cabinet. Completely transparent, this cabinet 
affords clear visibility for observing and controlling progress of tests. The 
G. S. Equipment Co., 5317 St. Clair Ave., Cleveland 3, Ohio. 

AK-5 Hook-on Volt-Ammeter. This pocket-size unit features an automatic 
scale changer. General Electric Co., Schenectady 5, N.Y. 

Technique in Fluorescent Penetrant Inspection. ‘‘Zyglo-Pentrex'’ method 


locates both very tight cracks and broad, shallow defects. Magnaflux Corp., 
7300 W. Lawrence Ave., Chicago 31, Ill. 


Bennett Gas Volume Meter. Measures the volume of any gas passed through 
it. J. J. Monaghan Co., Inc., 500 Alcott St., Denver, Colo. 


Telemeter Packages. Incorporates plug-in subcarrier oscillators which, when 
used with power supply and RF transmitter, provide a compact FM/FM 
system for telemetering many functions. Pacific Div., Bendix Aviation 
Corp., 11600 Sherman Way, North Hollywood, Calif. 

PL 1004 Multimeter. Tests various elements of electronic and electrical cir- 
cuits. Phaostron Co., 151 Pasadena Ave., South Pasadena, Calif. 


Model 432 Interval Timer. For measuring short time intervals. Potter 
Instrument Co., Inc., 115 Cutter Mill Rd., Great Neck, N.Y. 


Measuring, Indicating, Recording, & Controlling Devices. Eight-page folder 
describes aircraft research instruments. Schaevitz Engineering, P.O. Box 
505, Camden 1, N.J. 

Model C-6 Resistance Meter. A combined ohmeter and leakage tester. 


Southwestern Industrial Electronics Co., 2831 Post Oak Rd., P.O. Box 
13058, Houston 19, Tex. 


Digitester 48A. Measures resistance, voltage, and current and supplies a 
direct-reading digital output. Telecomputing Corp., 133 E. Santa Anita 
Ave., Burbank, Calif. 

Model 521-A Peak-Reading Accelerometer. The ‘‘Carometer” reads the 
largest acceleration received by the pickup head and holds this reading up 


to 2 hours or until reset to zero. Victoreen Instrument Co., 3800 Perkins 
Ave., Cleveland 14, Ohio. 
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